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ABSTRACT
Technology advances at a pace that far exceeds the rate of change possible in
education. Without adjustments to their pedagogy, teachers continue leveraging
pedagogical practices that do not match the effective use of technology in classrooms.
This qualitative, retrospective instrumental case study explores two areas of the
connected elementary classroom: (1) how teachers adapt their instructional practices as a
result of 1:1 device adoption at their school and (2) teacher perceptions of change to
classroom communication and student engagement the adoption of 1:1 devices. The data
for this study was collected through a questionnaire, three-part semi-structured
interviews, and district document analysis. Pedagogical changes in 1:1 classrooms
occurred through review and practice of TPK and TCK, the use of data to inform
practice, and reflection on current practices. Teacher pedagogy was impacted by
organizational and personal factors which impeded change. These findings illustrate the
value of communities of practice, support structures for ongoing training and
development, organizational partnership, and fostering a fail-forward culture.

xvii

CHAPTER I
INTRODUCTION
Overview
In the 1960s, Intel’s co-founder Gordon Moore documented his observations on
the technology industry. These insights included the pace, acceleration, and financial
costs of innovation. Moore speculated that the speed and capability of technology would
improve every two years while decreasing overall cost (1965). Today, technology is part
of nearly every facet of our world: how we engage and communicate, record and store
information, perform our daily work, find entertainment, and, most recently, how
students attend school.
Technology tools and resources directly impact the classroom, instruction, and
learning. In a 2019 Consortium for School Networking (CoSN) survey (N=335) on
technology in K-12 schools, 88% of district leaders responded that they had a goal of
providing a technology device to each student, with 60% having already implemented
such a program (CoSN et al., 2019b). In addition to student devices, classrooms now
have smartboards, interactive screens, projectors, artificial intelligence tools, and other
technologies facilitating interactions with students and teachers.
Technology has a more profound influence in the classroom for students who
grew up in an era of ubiquitous access to technology. The tools and resources available
influence how students and teachers think, engage, and connect with their world. While
1
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students and teachers may have the technical skills, it is a false assumption that they are
inherently tech-savvy multi-taskers who also want to use technology for learning; though
they do expect technology to be part of their day-to-day lives for communication,
engagement, and entertainment outside the classroom (Jones & Czerniewicz, 2010;
Kirschner & De Bruyckere, 2017; Prensky, 2005).
With a wide variety of technologies available, acquiring up-to-date, relevant, and
pedagogically aligned technology that reflects the pace of change and innovation is both
a priority and challenge for schools (Calhoun Williams, 2019). Schools are like giant
ships moving in the ocean, bobbing and attempting to stabilize when they enter rough
waters. While they can change course, it is not often done quickly or with grace. This
lack of nimbleness is especially true when developing standards and implementing
technology beyond local, small-scale pilots. At scale, implementations require significant
hidden resources, strategic planning, and stakeholder collaboration (CoSN et al., 2019a).
Even when students and teachers have experience working with their own
technologies and those available in classrooms, there is no guarantee of positive learning
or instructional outcomes for the student or teacher. With the increase in available
educational technology resources, researchers and educators continue to explore a set of
fundamental questions: is technology being used effectively by teachers, what are the
pedagogical impacts of technology in the classroom, and are digital tools used
appropriately (Cuban, 2001; Martorella, 1997; van der Laan, 2004)?
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While research on 1:1 Chromebook programs, a laptop that runs Google’s
Chrome operating system, and other technology devices issued to students in K-12
education includes examinations of approaches to device implementations (Islam &
Andersson, 2016; Islam & Grönlund, 2016), improvements to learning outcomes (Bebell
& O’Dwyer, 2010), increased achievement (Gulek & Demirtas, 2004), recommendations
for practice (Donovan et al., 2007; Donovan & Green, 2009) and engagement (Donovan
et al., 2010), research is not as robust on the pedagogical changes resulting from
technology devices in the elementary classroom. Mishra and Koehler (2006) argue that
these pedagogical changes result from the new knowledge created, called technological
pedagogical content knowledge (TPACK). A focus on this area can inform professional
development approaches for elementary teachers with 1:1 classrooms, considerations for
how curricular and pedagogical change occurs, and methods for evaluating technology's
perceived value.
Statement of Problem
The adoption of classroom technology continues to expand (Gray et al., 2010).
Without adjustments to their pedagogy, teachers may continue leveraging pedagogical
practices that do not match the effective use of technology in their classrooms (Kelly et
al., 2009). These adjustments are based on a foundation of Chickering and Gamson’s
(1987) seven principles of good educational practice1 and align with the goals of the
1

While Chickering and Gamson’s (1987) article aligns with undergraduate education, their principles
connect across all grade levels. These include encouraging communication, cooperation and reciprocity,
active learning, prompt feedback, time on task, communicating high expectations and respecting diverse
talents and ways of learning (p. 2).
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study site: the planning and design of lessons, content aligned for authentic student
engagement and interaction, educationally aligned methods for delivering information,
and approaches for ongoing, holistic growth-focused assessment (Bloom, 1956; Dewey,
1916; Mager, 1962; Pellegrino et al., 2001; Tom, 1997). While there is a growing body of
research on the impact of 1:1 initiatives that provide computers or tablets to students as a
learning tool, research on pedagogical changes by elementary school teachers is limited.
Additionally, while research is robust on student engagement outcomes, fewer studies
examine classroom communication and engagement from the teacher’s perspective after
a 1:1 classroom implementation.
Statement of Purpose
The purpose of this study is to explore elementary teachers’ pedagogical changes
after a district adopts 1:1 Chromebooks – laptops designed to run Google’s operating
system and connected to the Google Apps platform. This qualitative retrospective
instrumental case study will focus on how elementary school teachers changed their
instructional practices due to 1:1 adoption. Additionally, this study will examine these
teachers’ perceptions of how classroom communication and student engagement changed
after 1:1 adoption.
Research Questions
This study seeks to provide insight into the relationship between 1:1 devices in
the classroom, a teacher’s evolving pedagogy, and the influence of 1:1 technologies on
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student engagement and communication. The following research questions and subquestions will guide this study:
1. How do teachers adjust pedagogical practices in 1:1 classrooms?
1a. How do 1:1 devices in classrooms influence teacher pedagogical
practices?
− Planning and design of instruction
− Selection of content
− Delivery of instruction, instructional strategies, and techniques
− Assessment strategies, techniques, and procedures
2. How do teachers describe shifts in their classrooms since implementing a 1:1
program?
2a. How do teachers perceive student academic engagement in a 1:1
classroom?
2b. How do 1:1 devices in classrooms influence communication for and
between teachers and students?
2c. How do 1:1 devices in classrooms influence communication for and
between students?

6
Local Context
Bear Rapids School District2 (BRSD) is a suburban midsized public school
district that serves students from Pre-K to 12+. The District has a student enrollment of
27,000 and 3,000 employees working across 33 schools (Bear Rapids School District,
2019a). This study focuses on elementary schools, where PK-5 enrollments ebb and flow
based on new property developments, student mobility, and family employment. Average
class sizes for elementary schools range from 24 students in grades K-1 to 27 students in
grades 2-5 (Illinois State Board of Education, 2019).
Looking at the District’s elementary schools, the Illinois State Board of Education
(2020b) assigned a summative designation of exemplary to nine schools and twelve as
commendable. While there are several factors, the key to an exemplary status means that
the schools performed in the top 10% of schools statewide, had a graduation rate above
67%, and did not have any subgroup performing below the level of “all students.”
Commendable means that the schools were not in the top 10% statewide and did not have
any subgroup performing below the “all students” level (Illinois State Board of
Education, 2020a).
District families expect their schools to be focused on student success and
connected to the community. These expectations are drawn from BRSD’s goals to
achieve a 95% community satisfaction rating of A or B by 2020. As of 2019, 94.2% of
2

Bear Rapids School District and Kodiak Creek Elementary School are fictitious names used to support the
confidentiality of the participating district and school while examining each of the cases. Pseudonyms are
used to represent the participants in this study due to the number of elementary schools and teaching staff
in the District and school.
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parents rated this in the Illinois 5Essentials survey (Buglio, 2020). A supporting element
of student success involves the student graduation rate. At 96%, high schools have a large
percentage of graduating students, with 86% enrolling in college within 12 months
(Illinois State Board of Education, 2019).
1:1 Program Adoption
The District identified that “teachers and pedagogy are the key drivers of student
achievement” and committed to focusing their efforts on a digital transformation
initiative (Sullivan et al., 2017, p. 6). In 2011, the District sent a contingent of staff
members to Forsyth County, Georgia, to understand the value and impact of a Bring Your
Own Technology (BYOT) program for enhancing a student’s educational experience and
success (Gorbatkin, 2011). BYOT is a program where students bring their own devices to
the classroom rather than school-issued devices. During the visits, the Technology
Director identified several areas that needed resolutions to be successful: (1) addressing
the digital equity gap for students that would not have their own device, (2) providing
appropriate staff support in elementary and middle schools, (3) a robust infrastructure
that could support the new wireless devices, and (4) consent from families to address the
legal issues with students connecting to the internet (Gorbatkin, 2011).
Developing the Bring Your Own Technology Program
Over the next several months, teachers participated in a pilot program where
students would bring a personal device or borrow a laptop from the mobile cart if they
did not have access to one. The Technology Services department surveyed teachers
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shortly after the pilot began. When asked how often they use laptops or student personal
devices as instructional tools, 40% of teachers (N=1,000) indicated that they never used
the devices from the mobile carts. Another 40% shared that they used the devices as
frequently as monthly. Interestingly, 59% of students (N=3,400) felt that their school
encouraged them to use technology as a learning tool, while in the same group, 92% used
technology at home to study or work on class assignments (Strang et al., 2011).
Starting in the 2012-2013 school year, the District made additional investments in
mobile cart computers with the primary purpose of administering the State of Illinois
mandated assessments, but also to lay the foundation for a more robust 1:1 program. It
was not the goal of the original mobile cart program to provide a computer for every
student since the device ratios for students through the mobile cart program were 5:1 for
elementary students, 3:1 for middle school, and 4:1 for high school students (Strang et al.,
2011).
1:1 Chromebook Pilot and Device Selection
With the success of the mobile cart deployment pilot, the District hosted a series
of focus groups that included students, staff, parents, and community members to gather
feedback and evaluate the next steps, including device options. Participants reviewed six
devices that represented various form factors, weights, and feature sets during these
sessions. Participants were asked to provide feedback in a Google Form that included
questions about the physical characteristics, screen resolution, appearance of text and
graphics, the keyboard and mouse, and overall impression of the device’s ease of use.
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Feedback from the focus groups included the ease of use and portability of devices (Bear
Rapids School District, 2013):
It is a nice machine. Definitely a contender. I guess with all these devices, what
would matter is durability. Kids and teachers are pretty tough on equipment. For
such a substantial investment, durability is pretty important. (Grade 3-5 Teacher)
and concerns about the learning curve:
It will require a definite learning curve. Manipulating and maneuvering are quite
different (two fingers for right click) will take some getting used to but young
students are fast learners. Teachers are another story. (K-12 Parent)
with overall feedback optimistic about Chromebooks:
Wow...I am instantly impressed. Why am I drawn to this? Sleek, small, light, easy
to use for kids K-5. (PK-12 Teacher)
These focus groups and feedback sessions led to selecting Chromebooks for a middle
school pilot in August 2015. Like other districts over the past ten years, BRSD rallied
around Chromebooks as the one-to-one (1:1) technology solution for students who
wanted timely, relevant, and low-cost tools. At just below the cost of a paper textbook,
Chromebooks support access to personalized learning tools at a low price point and
deliver at scale. Based on Google’s 2018 estimates, 30 million students and educators
worldwide use a Chromebook in education and growing 275% year over year
(Vamvakitis, 2019).
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Leading up to the pilot, the team identified that for a “student to reach his or her
greatest potential, we must set high expectations and believe that each student can
achieve those expectations” (Davenport et al., 2015, p. 4). Further, they identified that
teachers needed to implement effective instructional practices for all students to hone
future-ready skills like creativity, collaboration, and communication (Davenport et al.,
2015). Professional development sessions were offered for teachers in pilot classrooms
on digital tools and best practices. As one example, the District leveraged Google Apps
for Education for teachers and students. BRSD adopted Google Apps for Education in
2012, a collection of online applications (Docs, Slides, and Sheets) and cloud-based
storage (Drive), which promotes communication and collaboration.
After the one-year pilot, 89% of students (N=367) indicated that having a
Chromebook was beneficial to their learning, and 86% stated that they understood more
about the lesson when using their device than without (Davenport et al., 2015). Teachers
in the pilot program resoundingly indicated that the introduction of 1:1 computing
changed their pedagogy related to technology integration. This feedback needs further
evaluation since a survey was the only data collection method for evaluating success and
outcomes. Further, the District did not conduct any focus groups or interviews. This study
will serve as a vehicle for elevating District teachers’ voices and further examine how 1:1
computing changed teacher pedagogy.
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Current State
After the pilot programs, the District adopted the 1:1 program for implementation
over three years. Table 1 provides the timeline for full-scale implementation in 20162017 with middle schools, followed by the high schools in 2017-2018, and elementary
schools from 2018-2021.
Table 1
Implementation Timeline for 1:1 Chromebooks
Staff device rollout

Student pilot

Student
device
deployment

2015-2016
1st Semester

Middle schools

6th grade, select teams

N/A

2015-2016
2nd Semester

N/A

Additional 6th & 7th grade teams

N/A

2016-2017

High schools

High school, select classes

Grades 6-8

2017-2018

Elementary schools

Elementary, grades 3-5

Grades 9-12

2018-2019

N/A

N/A

Grades 3-5

2019-2020

N/A

N/A

Grade 2

2020-2021※

N/A

N/A

Grades K-1

Year

※ Devices were issued to K-1 students during COVID-19 remote learning.
Note. Reprinted from Device Plan Recommendation: School board workshop
presentation (p. 18), by A. Davenport, S. Gorbaktin, K. Pease, and B. Hillman, 2015.
Copyright 2015 by Bear Rapids School District.
During this time, the District changed its curriculum, enhanced its infrastructure, updated
staff professional development to include technology pedagogy, and focused on the
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program’s evolution rather than rapid conversion (Davenport et al., 2015, p. 16). The
program's growth included making configuration decisions and establishing
requirements, policies, and handbooks. Comparisons of device configurations, settings,
and links to program resources are provided in Table 2.
Table 2
Configuration of 1:1 Student Devices
Grades
PK

K–5

6–8

9 – 12+

Device

Apple iPad

HP Chromebook

HP Chromebook

HP Chromebook

Login

Student QR Code

Student QR
Code (K-1) and
Password (2-5)

Password

Password

Internet Access3

Most Restrictive

Aggressive

Moderate

Least Restrictive

No
Email Access

Request Only for
K-2 & 3-5
To/From District
Email Accounts

To/From District
Email Accounts

Full Access

Email

Applications

Storage
1:1 Handbook
Student Agreement

Pre-Selected by
Curriculum &
Instruction

Pre-Selected by Curriculum & Instruction
Students can add pre-approved Google Apps

Not Available

Google Drive and 16GB of Chromebook Storage

bit.ly/3ApseKM

bit.ly/3ApseKM

bit.ly/3tOkyyZ

bit.ly/39eGZE8

bit.ly/3kjRn3T

bit.ly/3kjRn3T

bit.ly/3AkFvnA

bit.ly/3zi11Ig

The program was fully operational at the end of the 2018-2019 school year, with K-1
students receiving 1:1 device access in 2020 supporting COVID-19 remote learning.
3

As provided by the BRSD Acceptable Use Policy, internet access is provided in accordance to the
requirements of the Children’s Internet Protection Act (CIPA). Thise requires blocking or filtering access to
visual depictions that are: (1) obscene, (2) pornographic, or (3) harmful or inappropriate for students.
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Professional Development
During 1:1 device implementation for students and teachers, the District
developed a repeatable training plan for supporting teachers (Bear Rapids School District,
2017a). This plan included whole group meetings, core and elective-focused content
sessions, site visits, and library media center staff meetings. Schools also offered
workshops during their institute and school improvement days, focusing on instructional
approaches (Bear Rapids School District, 2017a, p. 6). Professional development
experiences were available face-to-face, online, or blended environments and through
professional learning communities and on-the-job mentoring (Sullivan et al., 2017, p. 25).
Professional development efforts have moved to individual tool and service offerings
more recently.
Evolution versus Rapid Conversion
When considering the 1:1 implementation at BRSD, time and culture are critical
factors. The District culture at BRSD supported the organic development of projects
rather than a rapid conversion approach (Sullivan et al., 2017, p. 17). This model meant
that the pilot and implementation could stop and provide an opportunity to make changes
and continue again. This approach also meant that the District could gather feedback
from teachers about the best classroom device, approaches to instruction, and identify the
resources needed to support students. One exception to this staged evolution was when
access to devices became challenging for PK and Grade 1 students at the start of the
COVID-19 pandemic. These students were not previously issued individual devices and
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were allocated to each classroom on a 4:1 basis. As a result of concerns regarding digital
equity and access, the District purchased iPad devices for PK students and reused high
school student devices for K-1 students to move to a 1:1 model during remote learning.
Approaches to Technology and Devices
Today, Bear Rapids supports 27,800 1:1 student devices. As listed on their Parent
FAQ (Bear Rapids School District, 2016), BRSD defines the purpose of their 1:1
program to improve academic performance through the effective use of technology that
will inform instruction and enhance student learning (Pease & Lee, 2018). Further, the
District promotes that student outcomes of building life and work skills and curricular
goals as the primary focus, rather than a device or specific technology to direct decision
making (Bear Rapids School District, 2018a). In the Teachers Union contract, the
Teachers Association and School District detail their expectations for the use of
technology in the classroom:
The Board and the Association recognize the potential inherent in the use of
technology to aid in the learning process. To that end, teachers are expected to use
technology resources to enhance classroom management, curriculum delivery,
parent communication and in other areas of their professional responsibilities.
(2018a, p. 18)
There are representations in District professional documents that technology may serve as
support; however, one specific technology is not the sole driver of classroom practices
and instructional delivery. For example, in the 1:1 pilot program training, facilitators
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circled the essential question of “What do I want my students to learn from this lesson?”
With this mindset, regardless of the device or model for delivering instruction, educators
should have a pedagogical understanding of the effective use of technology to support
learning and instruction, rather than using technology because it is in the room or
connected to a student (Merriam, 2009, p. 40).
Research and Assessment
With a significant average investment of $10 million every three years, the
District performed a limited evaluation of the 1:1 program after adopting Chromebooks.
Recently, the District shared assessment reports which included student testing, state
report cards, and other state-based metrics; however, organizational evaluations focused
on informal questionnaires about perceived classroom experience improvements on a
limited basis. For example, one of the first assessments included teachers’ comments in a
2017 middle school-focused evaluation. Their feedback mirrored students’ perceived
improvements in problem-solving, critical thinking, collaboration, and digital literacy to
their Chromebook use in the classroom (Bear Rapids School District, 2017b). Separately,
the department asked middle school students how they communicated using their
Chromebook, of which 79% of students indicated they used their device at least once to
communicate with their teacher. In comparison, 99% used their devices for taking an
assessment over the previous 30 days.
In the fifth year of their 1:1 program, Bear Rapids is interested in how these
devices may influence each area. While the District indicates that “the type of device is
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far less important than an understanding of how it can be used to support instruction,”
program evaluation efforts have not focused on understanding changes in teacher
pedagogical practices, student/teacher classroom engagement, or communication in a 1:1
classroom (Sullivan et al., 2017, p. 42). The lack of focus on pedagogical practice and
engagement changes mirrors the limited emphasis on elementary classrooms and teachers
in literature.
Positionality and Subjectivity Statement
At the age of four, my mother drove to our local bank to make an atypical
withdrawal; the bank upgraded computer models and sold their older devices. To this
day, I remember my excitement when she walked into the house with two large boxes full
of parts: 5.25” floppy discs that loudly clicked when in use, a single-color, green cathoderay tube monitor with a distinctive hum, and a massive all-in-one keyboard. After
assembling the workstation, I started playing the games that came with it but quickly
realized that I could make student tests for my pretend classroom and program
applications.
I learned how technology functioned early in my childhood, from how Teddy
Ruxpin4 worked to later recording my own content. Later I would write computer
applications that addressed school-wide issues. Fast forward 30 years, and I now consider

4

Teddy Ruxpin, popular in the mid-1980s, was an animatronic toy who read stories to children using audio
cassette tapes. This was a novel toy at the time based on the creative use of the cassette tracks. With stereo
audio, both the left and right channels of the cassette tape are dedicated to audio. With Teddy Ruxpinspecific tapes, audio was only available on the right track, and control data was stored on the left track to
control his eyes, mouth and gestures, creating an interactive experience for a child (New York Times News
Service, 1985).
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educational technology my calling. The former banker’s computer served as a crucial
platform and launching point for my professional future as a credentialed English teacher
and technology leader in education.
From working in education for the past eighteen years, I have observed how
technology is perceived, leveraged, and valued in K-12 and higher education. By default,
technology should not serve as a single solution to institutional or curriculum issues.
“Goals and outcomes first” is a critical mindset since it reminds educational leaders,
students, and the community that educational technology is not the first decision when
considering instructional approaches. Instead, educational technology has the potential to
reinforce instructional objectives, goals, and individual learning styles. Further, we
should understand how using a technology device, paired with pedagogical changes,
results in an environment ripe with rich communication and encourages positive
classroom engagement.
Educational technology is a blessing, and a curse, as the tools and resources alone
cannot adequately fill our equity gaps. Since my time at Loyola University Chicago, I
have been drawn to the critical nature of equity and social justice, most notably
educational equity. Technology devices are sometimes argued to be the solution for
educational equity and access (Mezzacappa & Hangley Jr, 2020; P. Stein, 2020; Wharton
School of the University of Pennsylvania, 2008). While this is one piece of a complex
puzzle, devices alone do not account for the growing digital divide impacting students.
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Teachers must consider the trickle-down effects of their pedagogy related to
technology; for example, assigning students homework that requires internet access at
home without understanding the intricacies of the decision. These intricacies include (1)
whether students have reliable access to the internet at home, (2) if a parent can provide
technical support when needed, and (3) if their students have a foundation for digital
citizenship when collaborating online. From this, equity must be a critical focus area
when working through pedagogical changes, classroom innovation, and developing a
curriculum that focuses on student engagement and collaboration.
Theoretical Framework
This study’s theoretical framework is grounded in Koehler and Mishra’s (2009)
Technological Pedagogical and Content Knowledge (TPACK) conceptual framework,
which examines the intersections of an educator’s technical knowledge (TK),
pedagogical knowledge (PK), and content knowledge (CK). Each section comes together
to form an individual’s technological pedagogical content knowledge. This intersection is
where Koehler and Mishra (2009) identify that technology can build on existing
knowledge to develop new theories of knowledge or enhance existing.
Using TPACK as the framework will provide an approach to investigate and
address the research questions by looking at teachers’ instructional practices through the
lens of TPACK. The framework influences the site selection, participants, research
questions that guide and ground this study, and the data analysis. In-depth interviews, a
questionnaire, and document analysis will be conducted to identify where TPACK

19
behaviors are demonstrated during lesson construction, delivery, and instruction
outcomes by teachers. It is essential to understand each of the following components as
parts of the broader TPACK framework as they will also be used as guiding buckets later
in data analysis.
TPACK represents the intersection of the three types of knowledge teachers need
to succeed when integrating and working with educational technology: technological,
pedagogical, and content knowledge (Koehler & Mishra, 2009). Through professional
development and practitioner experience, teachers identify each area’s sensitive nature
that represents an evolving, not always transactional, relationship. Teachers can improve
their awareness, competency, and self-efficacy toward technology (Ofsted, 2008; M.
Swan, 2006). It is important to note that it is not merely about knowing each area
independently but also how each area intersects. Each of these areas is reviewed below.
The Core Components of TPACK
Content Knowledge (CK)
CK is a teacher’s knowledge of the subject area being taught. Shulman (1986)
referred to this knowledge as the concepts, theories, ideas, organizational frameworks,
knowledge of evidence and proof, and established practices and approaches toward
developing such knowledge (Koehler & Mishra, 2009). Koehler and Mishra (2009)
identify that teachers without a robust content knowledge base may deliver misguided or
uninformed information, leading to students’ misunderstanding.
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For example, consider the content knowledge required to teach a high school
algebra course. The course content would likely require the teacher to understand and
teach linear equations, expressions, functions, and exponential functions. Suppose they
do not have a firm grasp on these topics. In that case, their students will not acquire the
skills necessary for future coursework or may misunderstand the approach to calculating
these values, resulting in errors and re-teaching.
Pedagogical Knowledge (PK)
PK reflects a teacher’s knowledge of teaching and learning methods, including the
purpose of education, values, and goals (Koehler & Mishra, 2009). Thinking back to
coursework, examples of PK include how to develop an effective assessment,
understanding how students learn and acquire information, and classroom management.
According to Koehler and Mishra (2009), teachers with deep PK “understand how
students construct knowledge and acquire skills and how they develop habits of mind and
positive dispositions toward learning” (p. 64).
Continuing with the previous example, when designing a curriculum for
delivering quality instruction, the teacher must have the expertise to make algebra
accessible for all students. While a teacher may have a firm grasp of their content area,
this does not necessarily mean that they effectively know how to teach it at the same level
of expertise. For teachers, this includes considering what practices and strategies would
best support student learning, including classroom management techniques, developing
lesson plans, and creating effective student assessments.
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Math is not easy for all students. Based on the classroom conditions, a teacher
with a base of PK may adopt a flipped classroom model to reach their emerging learners.
The teacher creates small groups for intervention and follow-up in this model while other
students complete independent work with developed online assignments and practice.
Because of the increased level of support for differentiated instruction, students can
explore topics individually in greater detail, all the while ensuring that students who are
not grasping the material have an opportunity to re-engage with the content through a
structured intervention.
Technological Knowledge (TK)
According to Koehler and Mishra (2009), TK is connected to the Committee of
Information Technology Literacy of the National Research Council’s recognition of
teachers with high TK who:
understand information technology broadly enough to apply it productively at
work and in their everyday lives, to recognize when information technology can
assist or impede the achievement of a goal, and to continually adapt to changes in
information technology. (p. 64)
Given that technology knowledge changes more rapidly than CK and PK, Koehler and
Mishra (2009) are cautious to acknowledge that TK’s definition is likely to be outdated
the minute it is published. TK does not reach an idle state or something that is achieved
and remains constant. Instead, it grows and evolves along with a teacher’s interactions
with technology.
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A teacher’s technological knowledge will provide a base for applying pedagogical
and content knowledge in the running example. For example, a teacher will need to
consider the available resources and how well they know how to use the technology. The
math teacher may want to use a resource to share the steps to evaluate an expression. One
tool, Flipgrid™, provides an opportunity for students to share their responses through a
video recording on teacher-defined topics. Without discussing the TCK and TPK
implications of using Flipgrid, the math teacher needs to know how to create an account,
create a course, invite their students to join using a code, moderate content, and record
videos using their webcam.
While several other TK areas are required, this example shows how selecting a
tool requires a base of technical knowledge that can later be applied and influences TCK,
TPK, and TPACK. Again, TK grows and expands, so the teacher could review online
help guides, videos, and other resources to understand better.
The TPACK Domains
Pedagogical Content Knowledge (PCK)
PCK is a type of knowledge that is unique to teaching and instruction. It is how
teachers relate what they know about teaching and learning to their content area. Further,
Koehler and Mishra (2009) indicate that PCK “covers the core business of teaching,
learning, curriculum, assessment and reporting, such as the conditions that promote
learning and the links among curriculum, assessment, and pedagogy” (p. 64). One area
that helps promote a clearer understanding of PCK is that it considers context. For
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example, when teaching word problems, teachers with strong PCK would avoid shortcuts
like searching for keywords instead of focusing on reading-comprehension strategies
(Van de Wall et al., 2012; Van de Wall & Lovin, 2006). Consider this example story
problem that is missing essential information:
There are 125 horses and 5 dogs living on the farm. How old is the farmhouse?
Rather than reading the whole problem to determine that they have insufficient
information to answer the question, students may immediately see the two sets of
numbers and divide to respond with an answer of 25. When students skim a word
problem, they will look for action keywords and identify an operation to solve the
problem rather than review the word problem. Van de Walle and Lovin (2006) remind
that “mathematics is about reasoning and making sense of situations” for students, which
will help them to identify the best solution, leading to math proficiency (p. 70).
PCK also represents an expansion of Lee Shulman’s pedagogical content
knowledge construct to include technology as a critical component of effective
instruction. In his essay Those Who Understand (Shulman, 1986), Shulman argued that
there were sharp divides between a focus on pedagogical or content knowledge as the
premise for instruction over time in teacher preparation. In several examples from teacher
assessments, he shines a light on regular “blind spots […] where it is clear that central
questions were unasked” about the content or pedagogical knowledge (Shulman, 1986).
Instead, he argues that a teacher’s pedagogical knowledge transforms subject matter
knowledge. They are inextricably linked, introducing pedagogical content knowledge
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(PCK) – highlighted in Figure 1 in green. Professional development for teachers and
teacher education programs started encouraging the development of PCK since,
according to Shulman, it is central to the “[…] understanding of what makes learning of
specific topics easy or difficult” (Shulman, 1986).
Technological Content Knowledge (TCK)
TCK involves the interplay between technology and content. It is not enough to
understand the content area as a teacher; they must also understand the capability of
technologies to communicate, display and demonstrate concepts, constructs, and theories
of their content (Koehler & Mishra, 2009). Technology choices can support and restrict
the type and approach of instruction, specifically those that deepen student inquiry and
support lasting learning. Likewise, specific content can limit the technology and
approaches used in instruction.
For the running example, if a teacher wants to develop a lesson on mathematical
functions, they may use Geometer’s Sketchpad, mathematics visualization software, to
display dependent and independent variables. These values and representations are static
in a textbook, while the teacher can demonstrate various scenarios using the software. To
do this, the teacher needs to know how to use the software application to connect to the
content area and information presented.
Technological Pedagogical Knowledge (TPK)
When technology is integrated into the classroom, changes in teaching strategy
often occur. TPK focuses on how teaching and learning are influenced or changed based
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on how technologies are used differently (Koehler & Mishra, 2009). Examples of this
knowledge include the available technology tools, the capabilities and opportunities
available in each resource, and how they can be used to support or detract from learning.
Teachers need to know which technologies best fit their individual students’
learning needs to apply instructional strategies for engaging with technology in
pedagogically appropriate ways. While the teacher used Geometer’s Sketchpad in the
previous example, TPK’s focus would be on understanding the landscape of tools
available to promote student understanding, with less emphasis on the content supporting
the lesson. The teacher would also consider how they could use Sketchpad to demonstrate
the interplay between dependent and independent variables so that students could interact
and engage with their examples. For example, students could share the functions
developed in their files and collaborate in a shared document on their findings.
Technological Pedagogical Content Knowledge (TPACK)
This study’s theoretical framework is at the center of Figure 1 in the dark purple
shaded area. Teachers need to intertwine their technology, pedagogy, and content
knowledge in a single fiber for quality teaching supporting learning and technology
integration. According to Mishra and Koehler (2006), TPACK and good teaching
include:
[…] understanding of the representation of concepts using technologies;
pedagogical techniques that use technologies in constructive ways to teach
content; knowledge of what makes concepts difficult or easy to learn and how
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technology can help redress some of the problems that students face; knowledge
of students’ prior knowledge and theories of epistemology; and knowledge of
how technologies can be used to build on existing knowledge and to develop new
epistemologies or strengthen old ones. (p. 1029)
In short, technology can not be placed on a shelf kept away from teaching and learning.
When cohesively integrated, technology tools cannot be tacked on to an assignment but
must thoughtfully and intentionally be included in the overall planning process. In
tandem with the growth of an individual’s knowledge in their content area, receiving
professional development to learn new pedagogical strategies, or participating in
technology training to increase understanding, an individual’s TPACK is dynamic,
changing as each focus area ebbs and flows.
Closing out the high school algebra example, a TPACK focus on the lesson would
include using technology to represent and support knowledge creation about functions. In
this case, the teacher could use a Geometer’s Sketchpad as a guiding factor in the lesson,
rather than a technology add-on. Students would explore the software first to support
creativity, engagement, and open dialogue about their findings. The teacher would then
model the software and an example function, then open the application for student use
and further exploration. Students would complete a series of activities through peer work
to connect with the concepts and further student engagement more deeply in the
classroom. Using Geometer’s Sketchpad to identify similarities and differences, students
will investigate critical properties in each function. As the assessment for this activity, the
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students would complete a series of questions as part of a digital “exit ticket” to
demonstrate their understanding of the key concepts.

Note. The figure represents the intersections of an individual’s technical knowledge (TK),
pedagogical knowledge (PK), and content knowledge (CK). The image is reproduced by
permission of the publisher, ©2012 by tpack.org.
Figure 1. Koehler and Mishra’s (2009) TPACK Framework
Assumptions
Based on my information technology and education work experiences, this study
is being conducted based on a series of researcher assumptions with the research process
and the 1:1 technology environment. First, this is a post-implementation study and is not
the first year of engagement with Chromebooks for district students and staff. Students at
the site school have used 1:1 devices in the classroom for the past two years. Having
access for two years assumes that teachers will recall their initial feedback on the
program they actively participated in, including growth and ongoing changes in their
classroom, beliefs, and overall perceptions. In addition to their professional feedback, it is
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assumed that teachers’ answers will be open, honest, and are recalled based on their
experiences in their 1:1 classroom. Further, it is assumed that participants’ attitudes,
perceptions, and experiences represented the staff at the site. The study uses semistructured, open-ended questions to reduce bias and not guide the participants’ answers in
the questionnaire and interviews.
I will also assume that my interpretations and definitions of classroom technology
will likely differ from that of participant teachers. This will be the case among the
participants and the pedagogical decisions made through their definition of technology.
TPACK may also not be a term or definition commonly used by teachers in the study. In
the document review, questionnaire, and interviews, I will be looking for evidence of
each teacher’s technological, pedagogical, and content-related choices. Further, in the
research questions, “influence” is not used for implying or referring to direct causation.
For example, 1:1 devices in classrooms do not solely cause a change in teacher
pedagogical practices, nor should it be assumed that the study implies they are the sole
driver of the change before data collection.
Limitations
This study has a series of limitations in its methodology that cannot be controlled
for and thus potentially may impact the findings (Price & Murnan, 2004). First, site-based
restrictions will affect data collection and the research process. As a result of COVID-19
limits in the county and school district, interviews will occur remotely and will not
include classroom or student observations. With remote interviewing and no
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observations, self-reported data will be leveraged along with other data collection efforts.
Since participants provide self-declared responses and analysis of changes, the study
assumes that participants can reflect and recall experiences over the past three years.
While this study describes a phenomenon and reports its findings, readers may
develop naturalistic generalizations from the participants’ unique perspectives and
experiences. Stake and Trumbull (1982) explained that as readers connect to the details of
a study and align them with their own experiences, they make a personal determination
that the generalizations made are warranted to gain further insights (Mills et al., 2013).
Additionally, research on the district’s 1:1 program is being performed postimplementation along with the inquiry on teacher pedagogical changes. While BRSD is
currently in its fourth year of using student 1:1 devices, they completed their first year
with K-1 elementary students using Chromebooks remotely during COVID-19 remote
learning. As a researcher in this study and a former staff member at BRSD, I may have
worked with staff where the study is based; however, I did not work directly with any
participants on Chromebooks or 1:1 technology projects.
Delimitations
Delimitations for this study include elements that will limit the scope of the study
and define specific boundaries. For this study’s context, I will not evaluate or observe any
of BRSD’s middle or high school classrooms or staff, nor will I evaluate other area
school districts. To further limit the study’s scope and context, I will select one of the
district’s 21 elementary schools to focus the findings, specifically to examine the
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comparisons between device adoption and integration at elementary schools. With the
impact of COVID-19 on teaching pedagogy and direct instruction outside the physical
classroom, this study will focus on the time before remote instruction and after their
return to schools.
While BRSD’s classrooms have other technologies in the space, including
smartboards, televisions, and projectors, the primary focus will be on the teacher’s laptop
and a student’s 1:1 Chromebook device. When evaluating the research questions, this
study will focus on engagement, communication, and a teacher’s pedagogical decisions
but will not address the links between engagement and individual student achievement.
The current research abounds with support and concerns regarding student achievement
and social learning, so this study will focus on areas with limited scope and reach in
contemporary literature. As a result, no student artifacts will be collected or evaluated.
Lastly, this study will not evaluate the curricular value, quality, content, or strength of
instruction provided by any educator.
Definition of Key Terms
The following is a list of key terms explicitly related to this case study on 1:1
programs in K-12 schools:
1:1 (One-To-One) Program: 1:1 program refers to students using technologies in
conjunction with their education, most commonly with a computer or tablet issued
to each student. The student is ultimately responsible for the device’s contents and
safety (Penuel, 2006). Students use the device inside and outside the classroom,
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carrying the device back and forth from school to home for classwork and
homework.
1:1 School: A 1:1 school refers to a school or district providing personal
technologies to each student. The student is ultimately responsible for the device’s
contents and safety (Penuel, 2006).
21st Century Skills: The American Association of School Librarians (AASL)
provides domains and competencies for 21st-century learners, including the
ability to (a) inquire, think critically, and gain knowledge; (b) draw conclusions,
make informed decisions, apply knowledge to new situations, and create new
knowledge; (c) share knowledge and participate ethically and productively as
members of our democratic society; and (d) pursue personal and aesthetic growth
(2009, p. 24). The AASL’s definition is extended and validated when overlaying
the context and needs of the modern and future workplace, which includes (a)
digital-age literacy, including visual and information literacy; (b) inventive
thinking, including curiosity, risk-taking, and creativity; (c) effective
communication, including teaming, collaboration, and interpersonal skills; and (d)
high productivity, including effective use of real-world tools (Lemke et al., 2003).
Adaptation: A change or adjustment based on a new situation, context, or
circumstance.
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Adoption: The acceptance or agreement with a new situation, context, or
circumstance. In this study, adoption is used to understand the level of acceptance
of technology in teachers’ daily practices and pedagogy.
Chromebook: A laptop with a Google Chrome operating system. This Linuxbased device is a Google-centric product that connects to the essential functions
of Google’s web-connected applications (Docs, Slides, and Sheets), cloud-based
storage (Drive), applications available from the Google Play store, and a web
browser with installable extension.
Code-switch: While more commonly used when alternating between languages in
a single conversation or context, in the context of this study, code-switching is
being applied when students rotate between classrooms and approach different
instructional technology strategies across teachers. This experience is a more
typical narrative in classrooms where teachers need to find entry opportunities for
student learning, engagement, and collaboration (Fiester & Green, 2016;
Rekimoto et al., 1998).
Digital Divide: Originally defined by Llyod Morrisett (Hoffman & Novak, 1998),
the economic, educational, and social discrepancies and inequalities between
socioeconomic groups with computers and online access and those who do not
(Merriam-Webster Online, n.d.)
Educational Technology: The study, design, and ethical practice of facilitating
learning through reflective pedagogy to improve performance and the holistic
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development of a 21st-century learner. Improvements are achieved by creating,
collaborating, and fostering personalized engagement with technology.
Mid-size Suburban School: Based on the National Center for Education Statistics
(Snyder et al., 2007), suburban schools are close to major cities and urban areas.
Mid-size suburban schools are outside of a principal city but in a metropolitan
area less than 250,000 but greater than 100,000 residents.
Hidden Curriculum: Lessons or knowledge learned but not outwardly defined or
expressed as part of the outcome. This curriculum includes beliefs, values, social
norms, gender, language, and behavior communicated and not necessarily directly
stated. A hidden curriculum may represent characters, images, history, and
morals.
Instrumental Case Study: The study of a person, specific group, or organization (
a case) to provide insights into and understanding of a particular issue, redraw
generalizations, or build theory (Mills, 2013a).
Retrospective Case Study: This longitudinal approach collects all data, including
first-person recall, after the fact. The events and activities have already occurred,
and the outcomes are also known by participants and/or the researcher. A timeline
of events and variables that change over time may also be reconstructed after the
events have occurred (Mills, 2013b).
Specials: Elective courses taken in elementary and middle school that specialized
teachers teach. At BRSD, these classes are in addition to classroom studies like
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math, social studies, and English Language Arts. Specials offerings include
physical education, art, music, and Library Media Center (LMC).
Technological Pedagogical Content Knowledge (TPACK): TPACK is the new
knowledge created when combined: technical knowledge, pedagogical
knowledge, content knowledge, technical pedagogical knowledge, and technical
content knowledge. TPACK is necessary when using technology to teach content
in pedagogically significant ways (Koehler & Mishra, 2009).
Summary
The purpose of this study is to explore a district’s adoption of 1:1 Chromebooks
in elementary classrooms. A qualitative retrospective instrumental case study design will
analyze how teachers changed their instructional practices because of the 1:1 adoption.
Each case will be analyzed separately, and additional analysis will be made across cases.
This will develop a rich description of teachers’ pedagogical changes and perceptions of
how classroom communication and student engagement shifted after 1:1 adoption.
Chapter 2 presents a review of the related literature, providing a review of 1:1
technologies, the impact on teacher pedagogy, and the opportunities for research in this
study. Chapter 3 delineates the literature-grounded research design and overall
methodology of this study, including the sampling methods, data collection, data
analysis, and the ethical considerations of data collection in a public K-12 school district.
The findings of this research will be presented in Chapter 4 with participant introductions
and each interview question. This chapter will also provide a comparative case study
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analysis across studies. Chapter 5 discusses the study’s implications, addresses the
research questions, and makes recommendations for further research. Lastly, Chapter 6
presents a reflection of my Loyola and dissertation experience.

CHAPTER II
REVIEW OF RELATED LITERATURE
Overview
Technology is not new. Instruction is not new. What is new and changing is the
relationship between technology and instructional practices in the classroom in 2021 and
beyond. In alignment with this study’s research questions, this chapter will provide a
sketch of educational technology’s roots and the emergence of pedagogical advancements
and challenges that came with the growth of 1:1 programs. This layout will support the
investigation of changes in pedagogical practice in the 1:1 elementary classroom.
Defining Educational Technology
Educational technology has been defined and interpreted in many ways. There is
common ground when comparing the following three interpretations, yet they emerge
with a set of explicit values. Notably, these definitions include one’s philosophy and
ethics when applying technology in the classroom. The first is from the Association of
Educational Communications and Technology’s (AECT) field definitions that posit a
foundation in the study and ethical practice:
Educational technology is the study and ethical practice of facilitating learning
and improving performance by creating, using, and managing appropriate
technological processes and resources. (Richey et al., 2008, pp. 24–25)
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The second definition provided by Hap Aziz (2010), Director of the School of
Technology and Design at Rasmussen College, does not include ethical practice as
referenced in the AECT definition but focuses more directly on enhancing teacher
pedagogy:
Educational technology is the considered implementation of appropriate tools,
techniques, or processes that facilitate the application of senses, memory, and
cognition to enhance teaching practices and improve learning outcomes. (p. 1)
Like the AECT definition, Aziz focuses on improving student performance but adds a
broader picture of student development beyond just understanding. This definition also
introduces a teacher’s pedagogical practice to improve outcomes. The third definition
from Song and Kidd (2009) provides a base for the three areas for improving the teaching
and learning process through technology with an emphasis on mind, body, and spirit:
[Educational technology involves the…] includes analysis, design, development,
evaluation, and implementation and management of instructional systems and
other learning environments that contribute to learning and the development of
the mind, body, and spirit. (p. xxiii)
Comparing the two previous definitions to Song and Kidd, implementing educational
technology’s professionalism and craft expands the running definition. Instead of
applying “senses, memory, and cognition,” Song and Kidd (2009) introduce that when
appropriately applied, educational technology can further the growth of a student beyond
only the facts of a lesson.
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For this study, educational technology will be defined as the study, design, and
ethical practice of facilitating learning through reflexive pedagogy to improve the
performance and holistic development of a 21st-century learner. Improvements can be
achieved by creating, collaborating, and fostering personalized engagement with
technology.
Brief History of Classroom Technologies
Educational technologies have a history best defined by a repeating pattern where
new technology makes difficult knowledge easier to attain (Provenzo & Cuban, 1986).
This pattern will be explored through six key classroom technologies: chalkboards,
textbooks, film, television, computers, and mobile devices. This review is not intended to
cover all technologies but instead provide a high-level overview of technology’s role in
education and pedagogical changes.
Slate Tablets to Chalkboards
Looking back to the American schools in the 1800s, teachers and students would
work out of one-room buildings to develop literate and ethical citizens (Valente, 2012).
As communities established larger populations and increased student enrollments,
educational technologies were introduced to help students learn. While not the
smartboard or interactive touchscreens we know today, chalkboards were one of the
earliest advances that moved students from individual slate tablets to the use of a
chalkboard. Shade (2001) explained that as technology changed, so too did the evolution
of teachers’ technology pedagogy as chalkboards in classrooms “went unused for many
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years until teachers realized that it could be used for whole group instruction. They had to
change their thinking from individual slates to classroom slates” (p. 2).
In the late 1800s, teaching manuals included chalkboard instructions for each
subject. In Figure 2, pedagogy is connected to chalkboard instruction as reflected through
rote memorization, demonstrated through skills and drills at the chalkboard (Wylie,
2012). The chalkboard in this example primarily acts as a presentation space indicated in
the lesson instructions.

Figure 2. Lesson instructions for mono-syllabic reading
Limited only by their drawing or writing abilities, chalkboards provided teachers with an
opportunity to modify their presentation of content on-demand rather than move each of
the students from one topic to another on their slate tablets (Barker, 1992). Aside from
the chalkboard dust, adaptation at the chalkboard is reminiscent of teachers’ experiences
with whiteboards in today’s classrooms with the ability to change a lesson’s direction
with a quick erase of the board.
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Textbooks
In the early 1900s, as teachers adapted to slate tablets and chalkboards, the cost of
paper needed to produce textbooks fell to historically low levels (Tucker et al., 1999).
With paper prices so low, teachers and schools moved away from individual slates for
students because it was now possible to provide books to each student cost-effectively (F.
J. Smith, 1913). This meant that teachers were no longer the single source of information
available to students and could continue their learning outside of the classroom. Students
could also continue their learning outside of the classroom since textbooks were portable
and did not require a teacher or guide.
While textbooks provided teachers with access to new content that could extend
their CK, there was a side-effect of this new information source in the classroom – the
expansion of the hidden curriculum. While teachers were often a primary source of a
hidden curriculum, textbooks and other forms of technology simultaneously extended this
reach. One example includes slavery in the United States as represented in Hazen’s
Elementary History of the United States: A Story and a Lesson. In Figure 3, the yellow
highlighted boxes indicate that slavery was purely a labor element in the supply and
demand equation, with no mention of the inflicted violence and abuse. The red box
provides talking points and outcomes for the lesson. The key takeaway of the lessons was
the introduction of Africans and the first formal legislation in the American colonies.
Nevertheless, just a few inches away from that box is an image of two half-naked
individuals standing on a beach before a group of on-lookers and a Dutch colonial sailor,
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labeled “Introduction of Slaves into Virginia.” The text omits the roots and definition of
slavery, whitewashing slavery as merely a group of individuals who helped support trade.

Note. This text represents a “validation” of slavery to support tobacco collection.
Reprinted from Hazen’s Elementary History of the United States: A Story and a Lesson,
by Marshman Hazen, 1903 (http://hdl.handle.net/2027/nyp.33433012110429). In the
public domain.
Figure 3. Hazen’s Elementary History and explaining slavery
Hazen’s Elementary History and the many others that followed are important
because they expose the limited, and often intentionally restricted, information available
to teachers and students about our history and other subject areas. While textbooks
provided opportunities for expanding access to information, provided options to extend
learning time, and supported independent student work, they also highlighted the
teacher’s critical role in shaping the lessons and informing the students’ instruction. The
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impact of classroom technologies, the critical nature of pedagogy, and content selection
will be discussed later in this chapter.
Film
With an increase in the number of schools and students attending, there was a
need to provide lessons to many students in a single setting (Mondale, 2001). Thomas
Edison claimed that textbooks “[…] would soon be obsolete in schools. Scholars will
soon be instructed through the eye, […] touch[ing] every branch of human knowledge
with the motion picture” (F. J. Smith, 1913). The first board of education to adopt silent
educational films for use in the classroom was in Rochester, New York. Within 20 years,
“twenty-five states […had…] units in their departments of education devoted to films
and related media” (Provenzo & Cuban, 1986, p. 12). Foreshadowing Edison’s future, the
market of educational films snowballed over this time, but not without compromise. The
expansive reach of educational films led to tensions resulting from competing priorities
for movie production companies, either increasing commercial value or maintaining
educational quality (Saettler, 2004). In the end, companies prioritized theatre over the
content.
Commercial film prioritization was due to external factors at critical historical
points, like the military during World War I and II. From 1942 until three years after
World War II, American films were used to “transform the social, political, and military
attitudes of an embattled nation, while promoting the aims and goals of the war effort”
(Jacobs, 1967). Beyond use for the public, the military used films with sound for training
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to target an audience of military recruits who may have been “illiterate, but of sufficient
intelligence to be of use to the army with further remedial training” (Fry, 2015, p. 3). As
represented in Figure 4, training adaptations of more than 400 films were created between
1943 and 1945 represented a way to deliver instruction to large groups of recruits with
varying competency levels, education, and achievement standards (Reiser, 2001).

Figure 4. First Motion Picture Unit Creating Field Training Films with Commercial Sets
Even with new films featuring sound, the classroom use of film has already
plateaued in teacher adoption (M Russell, 2006). Since “film took up a bare fraction of
the instructional day,” according to Cuban, “teachers used […films] hardly at all”
(Provenzo & Cuban, 1986, p. 17). Reasons for their lack of film use included their “lack
of skills in using equipment and film, cost of films, equipment and upkeep, inaccessibility
of equipment when it is needed and finding and fitting the right film to the class”
(Provenzo & Cuban, 1986, p. 18).
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A district or school often adopted textbooks emphasizing sticking to the text.
Films represented an opportunity for teachers to introduce a new medium in the
classroom. Teachers needed to evaluate a film resource and know how it fits and provides
quality to the assignment since not all films were classroom ready or pedagogically
appropriate. In turn, teachers needed to apply their technological pedagogical knowledge
to best use film to guide students through the lesson.
One example includes using guided questions to facilitate a film study for a
documentary. Lawson et al. (2006) identified that students with guided questions scored
significantly higher on an assessment than the control group when viewing a film shown
in a psychology course. The student resource in Figure 5 shows that questions guide
students to follow along, encourage engagement with the film, and stimulate critical
thinking (Frieden & Elliott, 2019). Further, the guides often include lesson plans,
connections to standards, example projects, activities, and additional background
information for instruction. For teachers, this opens opportunities for discussion topics,
new assessment opportunities, and creative ways of using media in the classroom.
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Note. This excerpt is from a Cesar Chavez documentary in Frieden and Elliott’s (2019)
TeachWithMovies.org resources for teachers.
Figure 5. Film Study Worksheet from “TeachWithMovies.org”
Radio
Just seven years after the first board of education adopted educational films, the
first radio broadcasting locations were established in Detroit and Pittsburgh (Ackerman,
1945, p. 2). In just two years, broadcasting sites expanded to 30 additional cities
(Ackerman, 1945, p. 2). Radio was not only viewed as the “indispensable and
indisputable part of American life” but allowed for the development of specific programs
geared to K-12 and university education (Reid, 1942). Students could participate in the
classroom or at home if they had a transceiver and could pick up the signal (Haworth &
Hopkins, 2009).
The first educational radio broadcasts were reminiscent of many of the first
attempts at delivering online courses. Professors repeated their lectures through the
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microphone and did not account that a strong lecturer does not necessarily result in
effective broadcasting – or vice versa (Hokanson & Hooper, 2000, p. 542). Delivering an
effective broadcast meant that the lecturer could not merely copy the format and content
of their in-person lectures to radio broadcasting without accounting for the pedagogical
changes required to address the remote learner’s needs. Fundamental pedagogical
changes, like asynchronous student and teacher responses, resulted from radio-based
education’s one-way nature. This directly impacted the ability to perform formative
assessments and understand learner progress (Reid & Day, 1942).
While there are varying opinions, radio-based education aimed to supplement
existing classes and not replace the classroom (Provenzo and Cuban, 1986). Edison’s
forecast for replacing in-person instruction was in opposition to Dewey’s educational
theory that active engagement would result in learning environment success (Dewey,
1986). Nevertheless, when used in connection to existing in-person instruction, the model
of radio-based education was successful reinforcement for students (Haworth & Hopkins,
2009).
Fast-forwarding to March 2020, UNICEF provides radio-based education support
to Zimbabwe and other countries to reduce the impact on student learning resulting from
COVID-19 school closures where in-person learning is impossible. While the internet has
become a more common way to access and participate in distance learning, the radio
provides a way to connect to students in rural and potentially less established areas with
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limited access to schools (COMOSAConnect, 2018). In Figure 6, for example, Irasubiza
Uwayo works with her mother after listening to a radio lesson together.

Note. Radio-based lessons are designed so students like Irasubiza can participate
independently. Parents and caregivers are encouraged to listen in and support learning at
home (Ministry of Primary and Secondary Education, 2020, p. 1). Reproduced with
permission, © UNICEF/UNI319823/Kanobana.
Figure 6. Radio-based lessons supporting at-home learning
In the broadcasting schedule included in Figure 7, the Ministry of Primary and Secondary
Education in Zimbabwe developed set schedules for each grade level, including content
areas broadcast on radio stations1. Of note, students receive up to one hour of instruction
daily in a rotating A/B model, with time dedicated for cultural and Specials courses.

1

Lessons from Zimbabwe’s radio-based education program are available on Radio Garden© at
http://radio.garden/visit/zimbabwe/mCeJbzo5 and by selecting the respective channel.
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Note. The weekly schedule is an example of radio-based instruction provided by
Zimbabwe’s Primary and Secondary Education Ministry. (2020, p. 1).
Figure 7. Weekly radio-based instruction schedule
Television
On October 4, 1957, a giant magnifying glass was focused on the United States
regarding a perceived education crisis. At the time, a growing public “fear
[…developed…] that the United States was falling behind in developing new
technologies and underscored the importance of education to national security”
(McGuinn, 2006, p. 28). This concern was experienced by Americans every 98 minutes
as Sputnik circled the Earth and would hear beeping on their radios when the signal
interfered with frequencies (NASA, 2007). These concerns and developments triggered
the National Defense of Education Act (NDEA) development, which increased funding
for education at all levels, focusing on scientific and technical education (McGuinn,
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2006, p. 28). Instructional television was part of advancing students' knowledge of
science and technology. The funding for these efforts came from the NDEA and outside
stakeholders like the Ford Foundation, who “expended more than $300 million for the
educational television movement” (Saettler, 2004, p. 372).
Making these investments, similar to radio and film, government leaders and
education administrators thought students could receive a better education through
television (Provenzo & Cuban, 1986). Expansion of television occurred more commonly
in small rural classrooms where qualified teachers were scarce. As with 1:1
implementation in some schools, television was not successful in other venues, as early
programming was not based on consultation with teacher needs or views. Instead,
television was “hurled at teachers” as the magic solution for instruction (Provenzo &
Cuban, 1986).
Channel One's programming accelerated the expansion of television in schools
and classrooms (Assessment., 1995). Apple (2014) introduced Whittle Communications’
plans to decrease the literary crisis in the early 1990s, coined Channel One. In exchange
for students watching for a 12-minute segment for 90% of the days that school was in
session, a school would receive free equipment, including a satellite dish, two central
VCRs, and one color television per classroom (Apple, 2014, p. 102). The primary
argument for this program, according to Apple (2014), was that “students do not know
enough about the world around them to participate effectively in a democratic society”
(p. 104). Schools were quick to jump on the Channel One bandwagon. With costs for a
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19” television at roughly $650, it was difficult to argue with the proposed support for
addressing literacy challenges and a free opportunity. By 1993 and three years into the
program, 12,000 schools participated in the Channel One offering (Assessment., 1995).
Like the outcomes with film in the classroom where tensions arose between
commercial and education needs, Channel One was a controversial offering because of its
programming's commercial nature. Occupying six days of school year instruction,
students were forced to watch two minutes of advertisements per day, often exceeding the
two-minute agreement with schools (Fox News, 2012). Executives argued that ads were
vital revenue needed to provide technology to schools; however, Saettler (2004) posited
that “the classroom should not be another market to exploit” (p. 534). In Figure 8,
Sheneman (2013) satirically captures the essence of Saettler and the push-and-pull
between the classroom and Channel One by showing how advertising and commercialism
seeped into the classroom.

Note. This political cartoon, “Schools are tasked with filling our future generations'
heads with knowledge. What is the harm in stuffing in a little crass commercialism, too?”
is drawn by Drew Sheneman (2013) of The Star-Ledger, reproduced with permission
from the artist.
Figure 8. Channel One Political Cartoon
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Unfortunately for schools, the American Academy of Pediatrics found that
students who viewed Channel One could remember the commercials more than the news,
raising a critical concern regarding television in the classroom (Miller, 2007). As
historically represented by films, teachers are a crucial component in learning – television
is not a set-it-and-forget-it instructional tool. Goodman (1990) supported that Channel
One and no other television service would be successful unless a teacher followed up and
discussed beyond the stories. By the end of 2012, the owners of Channel One ceased to
provide in-school distributed news broadcasts, citing that Houghton Mifflin Harcourt is
“constantly evaluating its product portfolio for strategic coherence and return on
investment, and as a result […] made the difficult decision to close the Channel One
News business” (Channel One News, 2012).
Computers
Computers and tablets in education have deep roots in the 1983 federal report, A
Nation at Risk. The report published by the National Commission on Excellence in
Education (1983) included an update to high school students' graduation requirements to
include computer science. Paul Hurd concluded in his findings from a study on student
achievement that in 1983 the United States was “raising a new generation of Americans
that [were] scientifically and technologically illiterate” (National Commission on
Excellence in Education, 1983, p. 4). The state of education and training sounded alarm
bells and flashbacks for the education community reminiscent of the Sputnik launch
(Ansary, 2007). The warnings included that:
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Our nation is at risk. Our once unchallenged preeminence in commerce, industry,
science, and technological innovation is being overtaken by competitors
throughout the world […] If an unfriendly foreign power had attempted to impose
on America the mediocre educational performance that exists today, we might
well have viewed it as an act of war. (p. 1)
In addition to government and community pressure, the dependency on technology
multiplied in the early 1980s, which defined the need to teach children job-related skills.
Advocates contended that computers would streamline the education process, reduce
class sizes, reduce instructional time by a teacher, and reduce the number of teachers
needed (Kirst, 1983; Mondale, 2001; Oppenheimer, 1997; Saettler, 2004; Solomon,
2015). Regardless of the validity of the opinions, the number of computers in schools
soared in the early 1980s. Based on survey findings, Provenzo and Cuban (1986) noted
that there were 100,000 computers in schools by 1982, with that number growing by
three times in four years. In 1988, the estimated number of computers in schools
ballooned by 1,000% (Saettler, 2004, p. 457).
After this explosive school computer growth, the implementation of one-to-one
(1:1) student device programs started on a large scale in 1985 with Apple’s Classrooms
of Tomorrow. In this first program at scale, the computers remained on-site (Sandholtz et
al., 1997). Students like Jake Anderson in Figure 9 were the first classes to participate in
this new program. They attended school two weeks earlier than their peers to learn to
keyboard and were immersed in using a computer as much as possible. This included
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Office™-like and specialty applications like LOGO turtle – a program that responded to
commands to make a turtle cross the screen while teaching programming fundamentals
(Microsoft, 2006).

Note. Jacob Anderson, pictured with the United States Senator Dave Durenberger at an
Apple //e computer in the Apple’s Classrooms of Tomorrow initiative. This image is
reproduced with permission from Jacob Anderson.
Figure 9. Apple’s Classrooms of Tomorrow initiative
In 1996, Microsoft’s Anytime, Anywhere Learning program expanded the 1:1
offering, which provided schools and districts the opportunity for their students to lease
or buy a portable computer with the expectation for use in the classroom (Rockman et al.,
2000). A new era of dialogue for research and inquiry lines regarding technology and
classroom use by teachers and students was opened by making computers accessible to
all students.
Apple and Microsoft’s programs kickstarted the re-evaluation and transformation
of existing boundaries in education and how the United States would educate students
(Barker, 1992). The Department of Education proposed changes to remain competitive in
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the world labor and industry markets. However, as with many changes, they were
profoundly political and involved a process for sustaining and maintaining efforts, not
just a one-time event (Fullan, 1993). As the concept of providing individual technologies
to every student grew in popularity, so did the beliefs on student learning and factors
considered when delivering a 1:1 program.
By 1994, nearly all states recommended that public schools integrate computers
or information technology into their curriculum, with only 25% mandating integration
(Walther et al., 1994). While recommendations were still progressing, they came when,
on average, 14 students shared a single workstation. Many schools opted to install
computer labs rather than a workstation for each student (Means & Olson, 1995).
Thinking back to my grade school experience, visiting the computer lab was a once-aweek activity with groups scheduled back-to-back throughout the day. Even though labs
are still used today and achieve short-term goals, teachers need to increase weekly visits
to remain effective (Kozma, 1991). 1:1 programs became more critical to education in
environments with limited access to computer labs and financial constraints.
Adoption of 1:1 Programs in Education
Several research studies evaluated the school computer lab's effectiveness,
determining that personal technologies needed to be regularly available for students
(Abell Foundation, 2008; Belanger, 2002). Based on this and various other reasons that
will be addressed more fully, school districts have implemented 1:1 programs for
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students. The most frequently cited reasons include addressing digital equity, cost-cutting
measures from expensive textbooks, and community outcomes.
The first adoption reason, student performance, is one of the critical drivers used
when validating the adoption of student devices; however, the research is mixed on the
outcomes (Gulek & Demirtas, 2004; Severin & Capota, 2011; K. Swan et al., 2005;
Zucker & Hug, 2007). Gulek and Demirtas (2004) evaluated the impact of 1:1 devices on
GPAs, end-of-course grades, and a local writing assessment to determine the effect of a
one-year laptop immersion program. At the end of the first year, student grade point
averages were higher than those of non-laptop students, grades were substantially higher
than non-laptop students, and writing proficiency was more advanced than non-laptop
participants.
However, not all 1:1 initiatives result in positive outcomes. In 2002, Maine was
the first state to launch a statewide effort that provided middle school teachers and
students with Apple iBook computers. After spending $41 million on middle school
students and teachers, the Maine Education Policy Research Institute (MEPRI)
determined that there was “no appreciable change in Maine Education Assessment MEA)
scores” since starting the 1:1 program (Abell Foundation, 2008, pp. 3–4). The program's
goals were to make Maine a premier state for using technology; however, the program's
goals were ill-defined, and devices did not result in any overall improvements.
In the same year as Maine’s 1:1 launch, the State of Michigan started a device
initiative that targeted second-grade students to develop “self-sustaining, self-directed
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learners” at the cost of $7.5 million (Ross, 2005). With 15 schools participating, they let
each school design its initiative. Two years later, program sponsors determined that
laptops would be the only option. The initial report from the Center for Research in
Educational Policy (CREP) did not analyze student learning or achievement, and they did
not anticipate improvements (Ross, 2005):
[…] We are not necessarily expecting noticeable achievement gains on the
Michigan Educational Assessment Program (MEAP). The latter, like all state
tests, is a high stakes multiple-choice assessment that seemingly has little direct
connection with the real-world skills that laptop students are acquiring. The
higher student engagement and effective teaching associated with the laptops
might produce some carryover effect on MEAP, but it may also be that the latter
is not sufficiently sensitive to detect such impacts. (p. 6)
Over the next three years, they continued the program but did not find any additional
evidence that supported computer usage as a driver for increasing student achievement on
standardized tests. While the goals were not targeting improving student achievement,
students and teachers reported added interest in learning, more accessibility to complete
schoolwork using devices, and student-centered practices focused in classrooms.
In addition to academic performance, schools focus on the financial impacts of
purchasing 1:1 devices. On average, states purchase a new textbook program every 7 to
10 years (Partelow, 2018). Simply put, the information contained in a textbook purchased
today will likely be used by a student in 2027. Suppose that students today were to look
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at their ten-year-old print textbooks. They would read that President Barack Obama was
just elected to office and that YouTube is starting to take off as a venture-capital project.
Accessing up-to-date and timely information is where 1:1 programs shine. Before
device initiatives, teachers were limited to technologies available in their school or
classroom, often limited to a classroom set of photocopies. With quick, inexpensive, and
easy-to-use services, teachers can augment or replace a district-assigned course textbook
with their own new and refreshed instructional materials to provide a deeper
understanding. For District administrators, this means that the device and even digital
textbooks in “a 500-student school can save between $35 and $250 per student per year
by switching to digital textbooks” (Tomassini, 2012).

Note: Reprinted from IDC Document #258440: The Economic Value of Chromebooks
for Educational Institutions, 2015.
Figure 10. Cost Analysis of Going to a One-to-One Student-Device Environment
While there are undoubtedly other costs associated with launching a 1:1 program, this is a
significant saving when considering the textbook costs (see Figure 10).
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Evolution of Technology and Pedagogy – Did We Get “IT” Right?
From the A Nation at Risk report, schools and districts developed and adopted
more rigorous and measurable classroom learning standards; however, very little changed
due to assumptions that all levels of the education system had the capacity, agency, and
willingness to do so change (National Commission on Excellence in Education, 1983).
Referenced in Table 3, examples of these attempts at classroom learning standard
changes included teachers' guidelines when using computers in their classrooms between
1982 and 1994.
Table 3
Timeline of Changes in Guidance on How Teachers Should Use Computers in Schools
1982
Teachers are told to:
Rationale:

Teach students to program in BASIC2.
“It is the language that comes with your computer.”
1984

Teachers are told to:
Rationale:

Teach students to program in Logo3.
“Teach students to think, not just program.”
1986

Teachers are told to:
Rationale:

Teach with an integrated drill and practice system.
“Individualize instruction and increase test scores.”

2

Beginners’ All-Purpose Symbolic Instruction Code, also known as BASIC, is a programming language
focused on ease of use. Developed by John Kemeny and Thomas Kurtz in 1964, this language served as the
foundation for Visual Basic, developed by Microsoft in 1991, which introduced opportunities for macros in
Microsoft Excel and integrations with other programming languages (Kemeny & Kurtz, 1964).
3

Logo is a programming language designed in 1967 by Wally Feurzeig, Seymour Papert, and Cynthia
Solomon. Originating from the Greek logos, meaning word or thought, LOGO is most known for the
“turtle” or an on-screen cursor that responded for commands. This provided the foundation for educational
programming and a literacy model for approaching coding for non-technical users (Abelson et al., 1974).
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1988
Teachers are told to:
Rationale:

Teach word processing.
“Use computers as tools, as adults do.”
1990

Teachers are told to:
Rationale:

Teach with curriculum-specific tools (history databases,
science simulators, data probes).
“Integrate the computers with the existing curriculum.”
1992

Teachers are told to:
Rationale:

Teach multimedia hypertext programming.
“Change the curriculum – students learn best by creating
products for an audience.”
1994

Teachers are told to:
Rationale:

Teach with internet telecommunications.
“Let students be part of the real world.”

Note. Reprinted from Teachers and Technology: Making the Connection (p. 104), by
U.S. Congress, Office of Technology Assessment, 1995. In the public domain.
It is important to note how between 1982 and 1990, teachers were to focus students on
the technology, and it was not until 1994 that there was a glimmer of student learning that
was not molded around the device, a test, or norms. Technology drove the decisions
made for teachers rather than their pedagogy and their approach to implementation. This
is important because it reflects the tradition of incorporating technology rather than actual
integration. When interviewed for an article on the increase in teacher’s technical skills,
Michael Hines, assistant professor at Stanford University, indicated that even today,
“generations of reformers and policymakers, we’ve seen new tools [… that …] have each
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been incorporated in traditional ways of teaching and learning, instead of fundamentally
altering them” (Schwartz, 2020).
In 2017, the U.S. Department of Education published the National Educational
Plan Update that lays out recommendations and research-based approaches to education
with technology. Specific to preparing future-ready students, the plan emphasizes the
need for providing not only 21st-century competencies but also a growth mindset across
content areas:
To remain globally competitive and develop engaged citizens, our schools should
weave 21st-century competencies and expertise throughout the learning
experience. These include the development of critical thinking, complex problem
solving, collaboration, and adding multimedia communication into the teaching of
traditional academic subjects. In addition, learners should have the opportunity to
develop a sense of agency in their learning and the belief that they are capable of
succeeding in school. (National Education Technology Plan Update, 2017, p. 10)
To prepare students for future-ready careers and education, teachers use technology as a
tool for student learning and to support the development of 21st-century skills. The use of
tools manifests in the classroom as further adjustments to classroom practices are needed
(Silvernail & Buffington, 2009), such as moving to a student-centered and inquiry-based
model (Fairman, 2004; Klieger et al., 2010) for instruction where the teacher is a
facilitator and not a sage on the stage.

61
Student as Digital Native?
The availability of, and access to technology, for children at an early age has led
to a belief that students are more connected and technologically engaged than any other
generation (Goos, 2005; Kivunja, 2014; Prensky, 2001). First-year college students are
assigned the label of generation C for actively producing consumer-generated content
(Duncan-Howell & Lee, 2007), generation Y for being technology-connected and more
segmented (Perillo, 2007), and digital natives for spending their entire lives with access
to advanced technology. Digital natives are the “speakers of the digital language of
computers, video games and the Internet,” who are considered bilingual in terms of
embracing technology along with the discipline (Prensky, 2001, p. 1).
When analyzing strategies for how students learn, Prensky (2001) identifies that
students are more aligned with the expansion and explicit use of learning strategies that
more closely align and integrate with technology, such as “parallel processing and
multitasking” independently (p. 2). While often connected to computer processors and
operating systems, this means that students were akin to multitasking and working on
multiple tasks at the same time. Other studies found that students prefer a more
interactive, relationship-building approach than receiving broadcast information (Ang,
2005; Hamre & Pianta, 2001; Tapscott, 1999).
Prensky’s theory comparing students to processors has been argued. While
natives may have tech skills, it is a false assumption that they inherently are tech-savvy
multi-taskers and want to use technology for learning (Kirschner & De Bruyckere, 2017).
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While studies have found that students do not require technology for learning, they
expect technology to be part of their day-to-day lives for communication and engagement
(Brenoff, 2017; Frawley, 2017).
Teacher as Digital Native?
Each study and strategy explains that students can be expert educational
technology users but are not inherently predisposed. If we follow Prensky’s theory of
digital natives, all newly arriving teachers are digital natives and can fully engage with
technology. How do we know that teachers are prepared to engage with their TPACK
knowledge in the classroom?
Voogt and McKenney (2017) identified that both new incoming teachers and their
teacher educators struggled to effectively use technology in their courses. Teachers who
do not have the opportunity to engage with technology due to non-existent hands-on
training during their academic preparation or at their school through professional
development are disadvantaged. Without professional development programs and
training on educational technology, schools are not supporting teachers who may have
insufficient technological knowledge, skills, or a pedagogical understanding of
technology in the classroom (Ruggiero & Mong, 2013; Stobaugh & Tassell, 2011).
This leads to the risk of a teacher applying old methodologies, outdated pedagogy,
or insufficient technical knowledge to reach and teach students whose hierarchy of
learning modalities has evolved beyond approach (Kelly et al., 2009; Kivunja, 2014).
According to Brand (1997), “if students are going to be prepared for a technological
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society, they must be taught by confident and competent teachers. This can only be done
by adequate training and development of teachers” (p. 13).
In a 2019 survey conducted by Bear Rapids School District, 7% of
parents/guardians felt technology was not critical to student learning. The direct
instruction staff called into question if “technology” is essential to student learning
(21.06%). In an interesting juxtaposition, there was reinforcement from direct instruction
staff that while technology does prepare our students for their future (96.06%), we need
to explore a diverse representation of staff's comments about implementing technology
even with increased professional development opportunities. From this, pedagogical and
fundamental changes require teachers and administrators to improve their technology
competencies through self-evaluation, assessment, ongoing professional development,
and shared commitment (Adelsberger et al., 2008; Collis, 1996; Yildirim, 2000).
Teachers and schools require a new learning approach and carefully curated
technology-based pedagogy training to deliver these opportunities. Such relationships and
technology competencies support what Kelly et al. (2009) reference in using old
methodologies and pedagogy to teach students with evolved learning requirements.
Sticking with the old teaching strategies is referred to by Kivunja (2014) as the “That is
the way we’ve always done it” (p. 9) approach. Further, Gates (2005) references that
America’s high schools were obsolete in that:
[…] even when they are working exactly as designed, [schools] cannot teach our
kids what they need to know today. Training the workforce of tomorrow with the
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high school of today is like trying to teach kids about today’s computers on a 50year-old mainframe. It is the wrong tool for the times. (p. 2)
This stems from teachers who repeat the pattern they were taught or from an assessment
lens that says instruction must be performed this way (Norton, 2011).
Teachers may require an updated set of guiding principles that consider their
classroom's requirements, assessments, and curriculum needs to advance pedagogical
change (Norton, 2011). This is critical while still acknowledging that technology use is
not innately and automatically at the student’s level because of their perceived expert
status nor always a positive association. Tapscott (2010) acknowledged this through
analysis of a “NetGen mind” and an identification of the changing workforce through the
learning approaches preferred by students:
The reason many students are deserting school is because schools today still use a
model of education that was designed for the Industrial Age. That model revolved
around the teacher who delivered a one-size-fits-all, one-way lecture. The student,
working alone, is expected to absorb the content delivered by the teacher. This
might have been good for the mass production economy, but it does not deliver
for the challenges of the digital economy, or for the Net Gen mind. (p. 122)
In education advocate Sheryl Nussbaum-Beach’s 2011 interview, she calls to action that
a new student-centric approach was needed but would require a transformation in the
ways educators teach today (Norton, 2011).
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By identifying technology skills, coupled with principles and appropriate
integration, application, and classroom evaluation, we can prepare our students for a
world where needs are changing rather than reflecting present-day or ingrained social
needs and expectations. This was supported by ISTE, who indicated that “traditional
educational practices no longer provide students with all the necessary skills for
economic survival in today’s world” (International Society for Technology in Education,
2020b).
Along with new technologies, tools, online resources, and teaching for a 21stcentury learner, there was a need for highly skilled teachers. This results from educators'
redefined roles stemming from teachers' “required” pedagogy changes and continues
through to pre-service teaching programs. While pre-service education is not the primary
focus of this literature review, it does provide additional support for the legitimacy and
trends identified in new incoming teachers. As curriculum develops in response to social
needs, emerging educational theories, and technological advances, pre-service teacher
education programs have historically struggled to support pedagogical enhancements to
teaching and education (Goktas et al., 2008). Along with the hiring trends changing
toward teachers with 21st-century skills and providing ongoing training, there is also a
shift in pre-service teacher education programs to meet these needs. This focus on
technology pedagogy in hiring new teachers and pre-service teachers' training in
university programs further supports ongoing teacher professional development for
successful 1:1 classrooms (Lambert & Gong, 2010; Urbani et al., 2017).
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Teacher as Reflective Practitioner
Beyond the lens of professional development and considerations for technologybased competencies, reflection as a craft and practice influences a complete view of
personal development (Sumsion, 1997). Schön (1983, 1987) and Gibbs (1988) are most
notably referenced for popularizing the concept of a reflective practitioner. A reflective
practitioner is an individual who evaluates themself, parts of a task, the context of their
environment, and their practice situated in the past, present, and future.
Schön (1983) presents three approaches to modeling this practice: follow me,
joint experimentation, and hall of mirrors. Beginning with Follow Me, educators share
and demonstrate their PK to other teachers. The Follow Me approach results in teachers
imitating the behaviors they observed. The next stage, Joint Experimentation, suggests
that teachers take the reins with experienced practitioners following the teacher’s line of
inquiry. Along the way, the practitioners will coach, advise and provide alternatives as
teachers question the issue being reviewed. Lastly and most applicable to this study,
Schön best describes the participant’s recursive, systematic, and reflective process as
“working within a Hall of Mirrors.” This model looks at both teachers and experienced
practitioners to understand how to develop in their practice. Through this model,
participants experience being a “learner” in a practice scenario while supporting their
reflection later in their professional practices (Loughran, 1996).
Considering the strategies for self-reflection, Schön (1983) defined two
approaches depending on when the act occurs. Reflection “on” action is the process of
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reviewing how a teacher’s method can be further developed, improved, or changed after
an event has occurred. For example, after completing a curricular unit, the teacher reflects
on the tools and strategies used to determine their effectiveness and any needed changes
to support student learning. Reflection “in” action, on the other hand, involves the
process of making changes in real-time that can still impact the outcome (Schön, 1983).
Reflection in action means that the teacher does not wait until an activity is over to
complete the review and self-assessment process. For example, a teacher completes a
lesson in class and identifies that students cannot keep up with the pace and content
presented. Rather than continuing and using exit slips to determine if the lesson was
successful and any changes, the teacher takes an informal survey in the classroom and
course corrects during the lesson, noting in their log that the approach needs to be
reconsidered.
Following Schön’s instrumental work, reflection has been studied as a critical
approach to teacher knowledge development (Hatton & Smith, 1995). A component of
this knowledge development is a teacher’s ability to integrate technology. Recently, there
has been a more in-depth focus on moving away from adapting the need for technology
by offering technology-centered methods courses. This shift in pedagogy aligned with
TPACK (Mishra & Koehler, 2006) attempts to narrow the gap between future classroom
expectations, the technical competencies needed to meet them, and a movement toward
facilitating educational technology integration (J. Voogt et al., 2013). Further, projectbased, learner-centered instructional models are approaches that support teachers who are
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looking to develop their TPACK (Koehler & Mishra, 2005a, 2005b) since they promote
the development and facilitation of their ideas, can receive critical feedback, share their
rationale, refine their approach and connect to prior experiences to solve classroom issues
(Kolodner et al., 2003).
Facilitating Educational Technology Integration
Teachers who leverage technology in their classrooms are akin to culinary chefs
who need to find and assemble the ingredients that develop the best recipe and provide a
fantastic meal. Along with pre-service teachers, in-service teachers must consider the
impact each “ingredient” has not only on their unit lesson outcomes but on each other,
too. With additional context to follow, teachers have many factors to consider in their
planning for technology integration beyond which tool or utility will be used. This
section will focus on the factors that shape and impact technology integration, conditions
that will promote technology integration in education, and discuss the pedagogical
impacts of 1:1 technologies in classrooms.
Factors Impacting and Shaping Technology Integration
Along with this and the growing use of technology in schools supporting 1:1
devices, examining the key factors shaping and impacting learning technology integration
is essential. A teacher’s decision to leverage technology for instruction will depend on
their beliefs and expectations of technology itself (Bitner & Bitner, 2002; P. A. Ertmer,
2005). In a seminal piece that examines the barriers to technology integration, Brickner
(1995) classifies the roadblocks mathematics teachers encounter when integrating
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educational technology in two ways. These roadblocks are categorized as external
barriers such as lack of training or professional development (first-order barriers) and
internal barriers, including more personally connected elements such as beliefs in an
educational system or competence (second-order barriers). Since both barriers often
coincide, each of the barriers and essential conditions for addressing them will be
explored more fully below (P. A. Ertmer & Hruskocy, 1999).
First-Order Barriers
First-order barriers are closely tied to resources, including unreliable technology,
lack of available training, limited time to learn the technology, or a lack of base technical
and pedagogical knowledge for using and applying it (Brickner & Russell, 1995; P. A.
Ertmer & Hruskocy, 1999; Means & Olson, 1997). First-order barriers are often easier to
overcome because they are often easy to measure and address when funding or other
resources can be provided. While there are many first-order barriers to technology
integration, this section will explore several occurring outside the classroom and occur
due to education politics.
Technology Hype. Hedman and Gimpel’s (2010) research on consumer
technologies and the research void on hyped technologies identifies that the least
considered value is functionality when making a technology decision based on hype.
Instead, emotion, curiosity, social values, and desire are the contributing and deciding
factors. The newness of technology was a consistent fiber of concern across 1:1 program
evaluations that calls into question the frenzy of 1:1 devices and the pace of their
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implementation, ultimately asking, “Was it worth all the excitement” (Crichton et al.,
2012; Grundmeyer, 2013)? When decisions are made based on the consumer hype with
quick purchases, teachers and students will experience noticeable lags where the
technology is not fully developed or effectively used in the classroom (Grundmeyer,
2013). Fumbled implementations can lead to teachers who attempt to integrate the
technology and students who would rather pause until the issues are resolved or another
solution can be identified.
Buy-In from Key Stakeholders. Stemming from technology hype, another
challenge with school technology integration involves stakeholder buy-in, like teachers
and students. One example of the impact of not considering buy-in from stakeholders is
Crichton et al.'s (2012) profiling of a two-phase iPod Touch and iPad device
implementation in a large, urban Canadian school district. While teachers integrated
devices into the curriculum, they found that elementary students showed more openness
to a 1:1 iPad in their classroom than their high school peers. This opposition was likely
connected to the “…persistent challenges for teachers and students [… on …] how to
submit assignments from their devices and how to work collaboratively on projects
hosted on multiple devices” (Crichton et al., 2012, p. 29). With increased electronic
assignments and complex instructions to submit their work, students instead emailed
assignments in various file formats, making it challenging for teachers new to the
technology to provide feedback. One additional element not addressed in the article was
the likelihood for disagreement between how different stakeholders like technology
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leadership, teachers, and administration viewed the use of the technology in the
classroom and how it was integrated into daily practice.
Lack of Sufficient, Effective Professional Development. As technology
continues to evolve, so too does the need for professional development opportunities for
teachers. Providing teachers with professional development concerning technology does
not correlate with increased classroom integration (Papanastasiou et al., 2003). Further,
teachers responsible for the day-to-day management and troubleshooting of 1:1 devices
in their classroom may find this time-intensive and overwhelming responsibility if proper
training is not available (Crichton et al., 2012).
Researchers have emphasized the critical nature of professional development that
goes further than spreadsheets, word processing, how to turn on the device, or projecting
onto a screen (Brush et al., 2003; Dawson et al., 2003; P. Ertmer, 2003; Ware & Stein,
2014). Further, teachers need support in risk-taking activities with technology (Harrell &
Bynum, 2018; Howard, 2011, 2013; Le Fevre, 2014). However, there is little
understanding of what teachers experience in a technology-integrated professional
development session (Wilkerson et al., 2016). Knowledge gaps in technology pedagogy
are created or exposed when a teacher is provided instructions for new technology. A
false assumption is made that they will intrinsically know how to use the technology in a
pedagogically sound way. Teachers need knowledge of and exposure to technology to
develop pedagogy. More fundamentally, they need to work in a supportive and resourcerich environment to affect teaching and learning (Papanastasiou et al., 2003).
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Poor Infrastructure and Inadequate Technology. K-12 school districts are
moving toward adopting future-ready classrooms based on 21st-century skillsets,
including mobile learning and individualized technology-integrated lessons. To succeed,
they must be undergirded by a robust technology infrastructure and tools needed to
support students and teachers (CoSN et al., 2017, 2019a). With a focus on solid
infrastructure and security, the classroom can begin focusing on students' needs today and
tomorrow. Fractures can occur in the classroom experience when infrastructure is not
factored into the planning process for 1:1 initiatives or new technologies.
With the purchase of Chromebook devices for grades K-12+, Bear Rapids School
District found internet consumption on their network exponentially increasing year-overyear, even though the number of devices was not increasing across schools (Smeets,
2020). This increased bandwidth resulted from the teacher and student use of interactive
online tools and multimedia to support the District’s curriculum and instruction goals and
the move to online learning in 2020. With this growth, internet speed to devices and the
responsiveness of the network were reduced. In response, the District expanded access
points for increased coverage and network speed each year (Smeets, 2018, 2019).
Digital Divide. As personal and classroom technologies expand, so too does the
expansion of the digital divide. This divide results from those who have and do not have
access to: a computer/mobile device, the internet, training on technology, or services
(Munkittrick, n.d.). In some cases, having these devices still constitutes a gap when
students are disadvantaged by lower-performing devices, lower-cost and speed
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connections with data caps, difficulty obtaining technical assistance, technical skillset,
and access to subscription-based contents (Bowles, 2018). Further, low-SES students and
their serving schools may be less prepared to take full advantage of device and resource
capabilities due to limited literacy skills or prior experience working with computers
(Warschauer, 2008).
By working towards bridging the divide in providing a device, schools should
also take steps toward providing education on available resources, which is critical for
supporting students' needs in our classrooms and reducing inequalities for students and
families (Ferrer et al., 2011; Martino, 2009; Mouza, 2008). Zucker and McGhee (2005)
identified increases in parent involvement at school and their technology literacy when
student devices were introduced. However, Vigdor and Ladd (2010) identified that
providing students with home access to technology that did not have access previously
decreased academic outcomes since students were inclined to use them for
noneducational activities. Teachers and parents are a critical bridge for students who need
this systematic focused instruction to use their devices effectively.
Second-Order Barriers
Unlike first-order barriers, second-order barriers block change, are not always
easy to overcome, are less identifiable, and are intrinsic to the teacher (P. A. Ertmer,
1999). Second-order barriers are connected to the beliefs or perceptions of an individual.
This section will review teacher self-efficacy as a second-order barrier connected to the
impact of change on 1:1 pedagogy like first-order barriers.
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Self-Efficacy. A key pillar of social cognitive theory is the premise of selfefficacy. Bandura (1986) illustrated that self-efficacy is referenced as an individual’s
“judgments of their capabilities to organize and execute […a…] course of action required
to attain designated types of performances” (p. 391). Separate from a teacher’s attitude
toward technology, individual factors like self-efficacy, needs, and motivation are more
important when integrating or developing educational technologies (Paraskeva et al.,
2008). Teachers' perceived risk-taking with innovative technologies is much less than
other mediums (Goldsmith & Foxall, 2003; Vannatta & Nancy, 2004). With tried-andtrue methods and a component of educational change, a teacher tendencies toward risktaking with technology are directly related to the instructional strategies they prefer,
perception and attitude toward change, emotions upon the tools they may attempt (Harrell
& Bynum, 2018; Howard, 2011, 2013; Le Fevre, 2014).
In a study about secondary-education teacher self-efficacy and classroom
technologies, Iscioglu (2011) made several claims regarding self-efficacy, most notably
that ~85% of teachers avoided computers4. While access to a computer was easy to find,
teachers in the study did incorporate computers as part of their daily work. While
Iscioglu’s study is now ten years old, and one might question this study's connection,
teachers have more access to technology today. Nevertheless, the same hesitance for
using technology played out in our remote learning environments.

4

Iscioglu’s study included secondary education teachers (N=98) from two schools located in North Cyprus;
however, it does not provide the confidence intervals, classification information about sampling,
assignment, or information regarding the population's assumptions.
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As entire school districts engaged remotely over three-quarters of the 2020-2021
school year, teachers did not take as many risks and leaned back on traditional
instructional pedagogy. The Yale Center for Emotional Intelligence and the Collaborative
for Social-Emotional and Academic Learning (CASEL) surveyed 5,000 teachers'
experiences during remote learning. On top of needing to move their classrooms to a
completely online environment, teachers responded that some of their top feelings were
anxious, fearful, worried, and overwhelmed (Cipriano & Brackett, 2020). When
surveying how teachers (N=328) experienced the transition to remote instruction due to
COVID-19, Marshall et al. (2020) found that nearly 50% of teachers were at least
somewhat unprepared for delivering instruction remotely. While the study's responses
were justifiably impacted by the COVID-19 pandemic and possibly due to juggling
family with full-time employment, there were also connections to quickly moving classes
online instruction. More than 90% of participants indicated that they did not have any
online teaching experience before emergency closures.
Essential Conditions for Technology Integration
To reduce the barriers discussed and others identified by Brickner, Ertmer, and
Hruskocy (1999) extended this work by examining several critical questions connected to
a university-school partnership: the impact of a teacher’s attitudes toward and the use of
technology, a student’s confidence with technology, and the school’s approach to
technology implementation. Their research developed areas that shaped future research
and recommendations that would facilitate changes to educational technology integration.
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The International Society for Technology in Education (ISTE) developed the Essential
Conditions for Technology Integration as an outcome that influenced future guidance.
The conditions were created out of the 2008 National Educational Technology Standards
for Teachers (NETS-T), representing a fundamental shift in how teachers used
technology.
At the time, teachers were focused on the “what” technology rather than “how”
technology would support student learning and instructional goals (Maloy et al., 2010).
The Essential Conditions were developed from educational leaders and teacher feedback
about the barriers each group encountered when integrating technology in the classroom
and their approaches to managing change to fostering a meaningful technology
integration for learning (International Society for Technology in Education, 2020a). As a
foundation for the ISTE Standards for Educators, the conditions are a framework for
teachers' reflection on readiness to shift their thinking and practice for integrating
technology across the curriculum. Each of the conditions and indicators listed in Table 4
will also be evaluated in further detail in Chapter 4. These conditions are included in the
discussion of findings and their link to 1:1 classrooms, technology integration, and the
impact on teacher pedagogical changes.
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Table 4
Essential Conditions for Technology Integration
Essential condition
Assessment and Evaluation. The use and
application of technology are regularly
reviewed and evaluated to determine
effectiveness.

Consistent and Adequate Funding. Beyond
an initial investment, financial resources
are available and committed to supporting
resources, staff, and technology
infrastructure initiatives.

•
•

•

•
•
•

Curriculum Frameworks. 21st-century
learners are supported with resources that
are aligned to content standards and digital
curriculum frameworks.

•

•
Empowered Learners. All members of the
organization are empowered to lead
change.

•

•
•
Engaged Communities. Community
members are connected and partner with
the organization to both fund and support
digital learning initiatives.

•

•

Sample indicator(s)
Reflexivity exercises are encouraged and
completed by staff and teachers.
Teachers and administrators are assessed.
When possible, please complete this step by
visiting the online scheduling site in their use
of technology using an assessment tool
determined by the school.
Budgets are developed and funded to support
technology and curriculum departments'
technology initiatives.
Schools are engaged and apply for the ERate funding programs.
Funding is provisioned for professional
development from the same budget.
A per-student technology fee is implemented
or considered.
Instruction in technology skills and
communication technologies (ICT) is fused
into curriculum activities is not a separate
instructional path.
Frameworks are reviewed regularly to ensure
that they are aligned with 21st-century skill
sets and expectations.
Job descriptions provide avenues for
partnership on key committees and
initiatives.
Expectations are clearly stated for all
positions in the school and district.
Teachers have easy and digital access to the
curriculum connected to technology
frameworks and standards.
Parents and the community can access a
website for the school/district that provides
up-to-date information and ways to engage.
Parents and the community participate and
connect with groups, committees, and
associations.
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Essential condition
Implementation Planning. Integration is
connected to an overall shared vision for
how technology will support school
effectiveness and learning.
Equitable Access. Connectivity and
resources (i.e., software and hardware)
support all learners and teachers in
learning.

•
•
•

•

•
Ongoing Professional Learning. Beyond
implementation, there are plans, committed
time, and action related to the development
of staff.

•

•
Shared Vision. A strategic direction
developed collaboratively, understood
universally, and supported by all
stakeholders and roles. The development
process can include teachers, staff,
students, parents, and administrators.
Skilled Personnel. Staff and teachers can
select tools and resources that effectively
and appropriately use technology
resources.

•

•
•
•

•

•

Sample indicator(s)
Teachers and staff are aware of roll-out plans
and how they are involved in the process.
Key dates and deliverables are
communicated widely to the community.
Where 1:1 programs are not available,
students have before and after-school access
to classroom technology or labs.
Partnerships are established with local
libraries and other student-focused groups to
ensure access to computers and other
technology outside school hours.
Internet access is provided to students who
do not have access, including unreliable
access, at home.
Dedicated opportunities are ongoing,
inclusive, and comprehensive for teachers to
share ideas about practical applications and
engage in training development.
Sessions include topics beyond curriculum
integration, such as personal goals and
professional efficiencies.
Leadership will coordinate school and
district-wide planning while involving staff
at all levels.
Proactive and engaged leadership
collaboratively solves problems.
Stakeholders can identify and share practical
experiences in connection to the vision.
Input is gathered from staff, teachers, and
other school leaders in selecting and using
technology resources.
Educators and staff are trained and can use
the instructional technology available in the
school (i.e., projectors, printers, smartboards,
document cameras.) Sessions are provided
over time.
Programs are implemented that support
coaching, mentoring, and modeling
opportunities.
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Essential condition
Student-Centered Learning. Student needs
and abilities are at the center of all
planning, instruction, and resources.
Support Policies. Policies and protocols
are defined to support digital learning's
curricular and instructional needs in all
organization areas.

Supportive External Context. Guided by
standards, local, regional, national, and
international policies and initiatives
support technology implementation.
Teacher preparation and pre-service
programs also support these efforts.

Technical Support. Reliable and dedicated
resources are available to provide ongoing
maintenance, iterative replacements, and
how to use technology resources.

•
•
•

•

•

•

•
•
•

Sample indicator(s)
21st-century skills are developed to
accomplish specific tasks.
Curricular tasks are connected to technology
and industry competencies.
Teachers and staff are aware of, agree to
adhere to, and accountability practices for
technology and copyright policies.
Internet use, acceptable use, and legal/ethical
use policies are established and well
understood across the organization.
Connected and regularly reviewed the
policies and governance locally and
nationally that influence technology
standards and resources.
Partnerships are established with area
universities and colleges to understand and
support the curriculum needs at primary,
secondary, and post-secondary schools.
Staff is available to support teachers and
students during instructional hours.
Upgrade and replacement plans are in place
for the refresh of outdated equipment.
Records are maintained for warranties,
repairs, licensing, and support requests.

Note. Adapted from Essential Conditions, International Society for Technology (ISTE) in
Education, 2020. Copyright 2021 by ISTE. Permitted for educational use to inform
graduate and academic work as defined on the ISTE website.
Pedagogical Changes in 1:1 Classrooms
The boundaries of classrooms have rapidly changed over the past 30 years. With
technology increasingly added to classrooms, changes are also occurring to develop and
deliver instruction and foster student learning. Bebell and Kay (2010), in their analysis of
the Berkshire Wireless Learning Initiative (1:1 program), found that 80% of the
participating teachers changed their teaching as a result of the initiative. This result was
related to an increase in the frequency of using technology in the curriculum, but it is
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evident that technology impacts teacher pedagogy for Berkshire. As these changes and
new approaches for instruction in the classroom unfold for a teacher, Kerr (1996) warns
that teachers may experience or need to go through a:
[…] radical shift in both teaching style and […] vision of what classroom life is
all about … This new vision is one that changes the teacher's role in basic ways,
reducing the importance of 'chalk and talk,' increasing the need for sensitivity to
individual students' problems and achievements, shifting how classrooms are laid
out, how evaluation is conducted, how teachers relate to their colleagues, and a
hundred other particulars of daily life in schools. (p. 24)
Measuring any technology's impact depends on how it is used, in what context, and for
what specific purpose (Burbules & Callister, 2018; Lei & Zhao, 2008; McFarlane, 2003).
It is essential that we study and further consider teachers' changing pedagogy in 1:1
classrooms during implementation and integration to more fully understand the impact of
technology on the classroom as a system. While many factors undoubtedly influence
pedagogical practices in classrooms, this section will focus on six areas of effective
teaching as a foundation to explore pedagogical changes as they relate to the research
questions for this study: the planning and design of instruction, content selection, delivery
of instruction, assessment strategies, and decisions about student engagement and
communication (Bloom, 1956; Dewey, 1916; Mager, 1962; Pellegrino et al., 2001; Tom,
1997).
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To further guide the review of these areas, I will apply this study’s theoretical
framework and the Turn-around Technology Integration Pedagogy Planning (TTIPP)
approach to decisions in a 1:1 classroom. Roblyer and Hughes (2019) introduce the
TTIPP model as a framework for teachers as they consider how technology fits into their
teaching and learning - or are required by administrators to do so. This model is based on
research from a three-year study by Kamler and Comber (2005), which found that
students had a renewed interest and were more engaged in learning when turning toward
students to gain a deeper understanding of their background and interests. In turn,
students were viewed for their assets rather than their deficit areas (Kamler & Comber,
2005; Roblyer & Hughes, 2019).
By reviewing each of the steps detailed in Figure 11, teachers can move toward
identification and integration of “technology […] that will be meaningful and successful
in meeting learning needs through the process of building a revitalized curriculum that
engages all students” (Roblyer & Hughes, 2019, p. 59). Further, teachers “will be able to
identify exactly how the technology contributes to specific aspects of instruction, learning
and/or curriculum” (Kamler & Comber, 2005, p. 37). These will be reviewed more fully
throughout the Review of Related Literature and Chapters 4 and 5.
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PHASE 1:
Analysis of Learning and Teaching Assets and Needs
Step 1: Analyze problems of practice (POPs)

Step 2: Assess technological resources of students,
families, teachers, and the school
Step 3: Identify technological possibilities

PHASE 2:
Design of the Integration Framework
Step 4: Decide on learning objectives and assessments

Step 5: Design integration strategies and determine
relative advantage

Step 6: Prepare instructional environment and
implement the lesson

PHASE 3:
Post-Instruction Analysis and Revisions
Step 7: Analyze lesson results and impact

Step 8: Make revisions based on results

Step 9: Share lessons, revisions, and outcomes with
other peer teachers

Note. Adapted from Roblyer and Hughes (2019, p. 59).
Figure 11. Turn-Around Technology Integration Planning (TTIPP) Model
Planning and Design of Instruction
In addition to providing a framework of focus areas on technology integration,
TPACK supports a teacher’s pedagogical autonomy in instructional design choices.
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According to Mishra and Koehler (2006), integration is specific to the content and
classroom setting (context) in which it is considered. When thinking about the planning
process for instruction with technology, teachers consider what and how they will teach
and set the lesson's outcomes and expectations (Algozzine et al., 2009; Fang, 1996;
Pithers & Soden, 2000). It is not solely about planning a lesson because of the bells and
whistles of a specific technology. Instead, they consider how a lesson is designed using
engaging approaches with collaborative methods.
While there are many areas for exploration, four key areas will be reviewed to
examine the impact of technology on designing and instruction planning in a 1:1
classroom. The following sections will then serve as a reminder that technology needs to
provide an advantage over the current instruction approaches that do not include
technology. Once determined that there is an advantage, the section will explore the
changes in the world of work that drive student-required skillsets and directly impact
classroom pedagogy and instructional delivery. Lastly, this section will address how
problem-based learning has supported developing instruction with technology to steer
toward objectives and away from primary tool adoption.
Determining Relative Advantage and Meaningful Instruction
A quick search on the relative advantage of technology to support and enhance
instruction will return a robust number of results; however, which content areas would
provide the most authentic, engaging, and relevant experiences for students? Technology
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tools have impacted all content areas and can benefit from integration strategies and
potential pedagogical changes.
Effectively planned/designed 1:1 instruction requires considerations for how
technology applies in the classroom and self-awareness for the necessary changes to
pedagogical practices. Gustafson and Branch (2002) indicated that instructional design's
essential components should be learner-centered, goal-oriented, and empirical in their
text on instructional development models. They should focus on real-world performance
with outcomes that are measured reliably and with validity. One additional component
involves considering technology as an additional factor that requires planning and careful
design considerations.
The International Society of Technology in Education (International Society for
Technology in Education, 2020b) references that technology, when used with students,
should improve achievement, promote learning, and provide students with skills needed
in future education or other work. Further, there needs to be a determination of the
relative advantage of technology in the classroom to ensure that all curricula are
engaging, relevant, and authentic. By determining a relative advantage, technology
integration shifts from an isolated goal for teachers to an approach to planning for
students to engage in meaningful work in cross-content areas (P. A. Ertmer & OttenbreitLeftwich, 2013; Herrington & Kervin, 2007; Painter, 2001).
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Meaningful Instruction and a Constructivist Approach
Pink (2006) discusses the shifts and changes that occur during workplace changes,
including “senses” that result in success during economic prosperity – these include
design, story, symphony, empathy, play, and meaning. During the times when access to
information is high and a changing economy, Pink presents an argument that in his selfdescribed Age of Abundance, “It is no longer sufficient to create a service, an experience,
or a lifestyle that is merely functional. Today it is economically crucial and personally
rewarding to create something that is also beautiful, whimsical, or emotionally engaging”
(p. 65). While Pink references an economic model and the need to look beyond pure
function to develop more meaningfully designed goods and experiences, this concept
translates to education and the classroom. Beyond producers and consumers, teachers and
students need to build meaningful instruction and experiences.
Even when it is determined that there is a relative advantage and all essential
conditions are met, it is not a guarantee that just because of technology, a teacher’s
pedagogy is changing, making improvements, or a positive experience for teachers and
students. While technology does not directly result in changes to pedagogy, teachers with
1:1 technologies in their classroom implemented research-based best practices more often
and regularly than their counterparts without technology (Lowther et al., 2012).
As teachers adjust to devices in the classroom, they develop a more social
constructivist approach to instruction (Gulek & Demirtas, 2004; Maninger & Holden,
2009). The most successful found that these teaching principles were critical in ensuring
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student outcomes. The process of learning from the social constructivist perspective
involves three key assumptions relating to the knowledge: (1) knowledge is a product of
human interaction, (2) knowledge is socially and culturally constructed, as well as
influenced by the group and their environment, and (3) learning is a social activity (Kim,
2001). Social constructivism also focuses on learning because of social interactions with
a group.
In their approach to constructivism as implemented in Malaysian schools, Sultan
et al. (2011) found that learners construct their knowledge based on their understanding
and interpretation of events and previous experiences. In their study of Kindergarten
teachers using devices in the classroom, Katz and Kratcoski (2005) noted that while
developing their role as “facilitator, trying to provide opportunities and resources for
students to discover or construct knowledge” (p. 52), a teacher was also expanding their
TPK. This provided support for a more student and technology-connected learning
environment.
Changes in the World of Work and Pedagogical Impacts
In 2017, Bear Rapids School District gathered families, alumni, business owners,
community members, the Board of Education, and other District staff as part of their
community engagement efforts to guide their district. On January 29, 2018, a session was
dedicated to understanding the climate of academics, instruction, and learning in district
classrooms (Pease & Lee, 2018). BRSD administrators regularly communicated a finding
from the World Economic Forum’s Future of Jobs Report (2016) that “65% of children
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entering primary schools today will ultimately work in new job types and functions that
currently do not yet exist” (p. 32). These jobs included functions that have not been
created yet, tools that have not been invented yet, and solving problems that have not
been thought of yet. Though just four years later, with the “future of work already arrived
for a large majority of the online white-collar workforce,” the outlook for students in the
Future of Jobs Report was bleaker without a course correction:
Automation, in tandem with the COVID-19 recession, is creating a ‘doubledisruption’ scenario for workers. […] Forty-three percent of businesses surveyed
indicate that they are set to reduce their workforce due to technology integration,
41% plan to expand their use of contractors for task-specialized work, and 34%
plan to expand their workforce due to technology integration. […] By 2025, 85
million jobs may be displaced by a shift in the division of labour between humans
and machines, while 97 million new roles may emerge that are more adapted to
the new division of labour between humans, machines, and algorithms. (2020, p.
5)
Nevertheless, even with the changes in 2025, disruptive changes due to industry and the
economy are not new. Traditional learning environments do not prepare students for the
21st-century workplace (Hannon, 2012; Saavedra & Opfer, 2012). Education historically
is driven by the social needs and innovations as described earlier in this chapter. Early
schools were designed around an industrial model to transition students to one of three
places: factory, farm, or university (Toffler, 1984). For example, in describing industrial
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era schools, Toffler (1984) discusses how to pre-adapt students for a new world that
included factory whistle and clock regulation:
The whole idea of assembling masses of students (raw material) to be processed
by teachers (workers) in a centrally located school (factory) was a stroke of
industrial genius. The whole administrative hierarchy of education, as it grew up,
followed the model of industrial bureaucracy. (p. 204)
Today, changes in the world of work are driving forces for the 21st-century
skillsets required from students. The skills that employees want from students have
changed. By 2025, employers will expect value-added soft skills in addition to technical
expertise such as “active learning, analytical thinking, creativity, leadership and social
influence, emotional intelligence, critical analysis, problem-solving, resilience, stress
tolerance, and flexibility” (World Economic Forum, 2020, p. 71). Recognizing the
changing skillsets for students, the American Association of School Librarians developed
learning standards for information literacy. These standards include an intentional lens to
“multiple literacies, including digital, visual, textual, and technological, that are crucial
for all learners to acquire to [succeed] in our information‑rich society” (American
Association of School Librarians, 2009, p. 8). The four standards include:
1. Inquiring, thinking critically, and gaining knowledge.
2. Drawing conclusions, making informed decisions, applying knowledge to new
situations, and creating new knowledge.

89
3. Sharing knowledge and participating ethically and productively as members
of our democratic society.
4. Pursuing personal and aesthetic growth.
These critical skillsets and associated technologies are essential for preparing students for
21st-century careers. Further, they align with national educational policies and reforms
like the Race to the Top and STEM (science, technology, engineering, and mathematics)
initiatives. As a result, a district’s responsibility is to integrate each skill set into
instruction design and their overall teaching and learning outcomes (Cakir, 2012;
Luterbach & Brown, 2011). A technology-rich and student-centered environment must be
created to support these outcomes (Groff, 2013; Hannafin & Land, 1997).
Portrait of a Graduate. In 2018, Bear Rapids School District engaged with
Battelle for Kids to begin the design process for infusing 21st-century skillsets into their
students’ academic experience. The District gathered stakeholders to identify collective
goals for their youngest learners to their high school graduates. The group included
parents, teachers, students, business leaders, representatives from higher education, and
area non-profits. These fundamental questions are at the center of their engagement:
1. What are the hopes, aspirations, and dreams that our community has for our
young people?
2. What skills and mindsets do our children need for success in this rapidly
changing and complex world?
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3. What are the implications for designing the learning experiences—and
equitable access to those experiences—we provide in our school systems?
They identified core competencies that students need to succeed, regardless of their path
– career, college, or gig work (Bear Rapids School District, 2018b). Referred to as
“Portrait of a Graduate,” these competencies are visually represented around three
development areas: heart, will, and mind (see Figure 12).

Note. Bear Rapids School District produced this Portrait of a Graduate graphical
organizer to provide an “at a glance” view of the initiative for the community. The
graphic is reproduced with permission from the District.
Figure 12. Portrait of a Graduate Graphic
•

Resilience. Students will overcome obstacles, learn through missteps, adapt in the
face of challenges, and persist toward and exceed goals despite setbacks.

•

Flexibility and Adaptability. Students will adjust to new conditions, different
roles, unpredictable situations, and shifting contexts. They will manage ambiguity
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and adjust to changing priorities. Further, they will recognize that there are often
several paths to the desired outcome.
•

Communication. Students will express their thoughts and ideas collaboratively
using oral, written, and non-verbal communication skills in various forms and
contexts. They will also listen with empathy to make meaning and build
understanding. Lastly, they will communicate effectively in diverse environments.

•

Citizenship. Students will understand civic processes and service obligations at
local, state, national, and global levels. They will use empathy when collaborating
with others to guide their civic participation.

•

Critical Thinking and Problem Solving. Students will collect, assess, and
analyze relevant and reliable information to reason effectively. They will
collaborate with others to consider different perspectives, test ideas, and evaluate
solutions.

•

Creativity and Innovation. Students will use idea creation techniques to
improve, analyze, and evaluate ways to grow creative efforts. They will
empathize with others to gain new perspectives and recognize that originality may
challenge constraints. Lastly, they will understand that creating a collaborative
process requires risk-taking and learning from mistakes.

Each Portrait of a Graduate competency will be reviewed since research and interviews
were not conducted at BRSD. Specifically, this study will address how 1:1 teachers
integrate and model technology in classroom instruction. These competencies have
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connections to student engagement and are explicitly identified to focus on
communication. As a result, the change in teacher pedagogy to emphasize support for
student development in each area is an essential factor.
A change in competencies and expectations supports leveraging instructional
approaches like problem and project-based learning, emphasizing collaboration through
individualized learning experiences. While the objectives of project-based learning and
individualized learning experiences may at times be at odds, they share a common goal of
developing meaningful instructional experiences for students. Since three frameworks are
referenced in the Review of Literature, a crosswalk is introduced to provide connections
across the AASL Shared Foundations for Students, ISTE Standards for Students, and the
BRSD Portrait of a Graduate initiative (see Table 5).

Table 5
21st Century Student Skillset Crosswalk (AASL, ISTE, and BRSD)

Domain

AASL
Shared Foundations for Students
A1/3: Think – Inquire & Collaborate
A1] Learners display curiosity and initiative by:

Learner Competencies

• Formulating questions about a personal interest or a curricular topic.
• Recalling prior and background knowledge as context for new
meaning
A3] Learners identify collaborative opportunities by:
• Demonstrating their desire to broaden and deepen their
understandings.
• Developing new understandings through engagement in a learning
group.
• Deciding to solve problems informed by group interaction

Domain

B2/C3: Create/Share – Include
B2] Learners adjust their awareness of the global learning community
by:

Learner Competencies

• Interacting with learners who reflect a range of perspectives.
• Evaluating a variety of perspectives during learning activities.
• Representing diverse perspectives during learning activities.
C3] Learners exhibit empathy with and tolerance for diverse ideas by:
• Engaging in informed conversation and active debate.
• Contributing to discussions in which multiple viewpoints on a topic
are expressed.

ISTE
Standards for Students
Standard 7: Global Collaborator
• Students use digital tools to connect with learners from
various backgrounds and cultures, engaging with them in
ways that broaden mutual understanding and learning.
• Students use collaborative technologies to work with
peers, experts, or community members, to examine issues
and problems from multiple viewpoints.

BRSD
Portrait of a Graduate
Critical Thinking & Problem Solving
• Collect, assess, and analyze relevant and
reliable information to reason effectively.
• Collaborate with others to consider
different perspectives, test ideas, and
evaluate solutions.

• Students contribute constructively to project teams,
assuming various roles and responsibilities to work
effectively toward a common goal.
• Students explore local and global issues and use
collaborative technologies to work with others to
investigate solutions.

Standard 6: Creative Communicator
• Students choose the appropriate platforms and tools for
meeting the desired objectives of their creation or
communication.
• Students create original works or responsibly repurpose or
remix digital resources into new creations.
• Students communicate complex ideas clearly and
effectively by creating or using various digital objects
such as visualizations, models, or simulations.

Communication
• Express thoughts and ideas collaboratively
using oral, written, and non-verbal
communication skills in various forms and
contexts.
• Listen with empathy to make meaning and
build understanding.
• Communicate effectively in diverse
environments.

• Students publish or present content that customizes the
message and medium for their intended audiences.
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Domain

A2/D1: Think & Grow – Include & Inquire

Learner Competencies

A2] Learners contribute a balanced perspective when participating in a
learning community by:

Standard 1: Empowered Learner

• Articulating an awareness of the contributions of a range of learners.

• Students articulate and set personal learning goals,
develop strategies leveraging technology to achieve them,
and reflect on the learning process itself to improve
learning outcomes.

• Adopting a discerning stance toward points of view and opinions
expressed in information resources and learning products.

• Students build networks and customize their learning
environments in ways that support the learning process.

• Describing their understanding of cultural relevancy and placement
within the global learning community.

• Students use technology to seek feedback that informs and
improves their practice and to demonstrate their learning
in a variety of ways.

D1] Learners participate in an ongoing inquiry-based process by:
• Continually seeking knowledge.
• Engaging in sustained inquiry.
• Enacting new understanding through real-world connections.

Flexibility & Adaptability
• Adjust to new conditions, different roles,
unpredictable situations, and shifting
contexts.
• Manage ambiguity and adjust to changing
priorities.
• Recognize there are often several paths to
the desired outcome.

• Students understand the fundamental concepts of
technology operations, demonstrate the ability to choose,
use and troubleshoot current technologies, and are able to
transfer their knowledge to explore emerging
technologies.

• Using reflection to guide informed decisions.

Domain

C5/D4: Share & Grow – Explore & Curate
C5] Learners engage with the learning community by:
• Expressing curiosity about a topic of personal interest or curricular
relevance.

Learner Competencies

• Co-constructing innovative means of investigation.
• Collaboratively identifying innovative solutions to a challenge or
problem
D4] Learners select and organize information for a variety of audiences
by:
• Performing ongoing analysis of and reflection on the quality,
usefulness, and accuracy of curated resources.

Standard 4: Innovative Designer

Creativity & Innovation

• Students know and use a deliberate design process for
generating ideas, testing theories, creating innovative
artifacts, or solving authentic problems.

• Use idea creation techniques to improve,
analyze, and evaluate ways to grow
creative efforts.

• Students select and use digital tools to plan and manage a
design process that considers design constraints and
calculated risks.

• Empathize with others to gain new
perspectives.

• Students develop, test, and refine prototypes as part of a
cyclical design process.
• Students exhibit a tolerance for ambiguity, perseverance,
and the capacity to work with open-ended problems.

• Recognize that originality may challenge
constraints.
• Understand that creation in a collaborative
process requires risk-taking and learning
from mistakes

• Integrating and depicting in a conceptual knowledge network their
understanding gained from resources.
• Openly communicating curation processes for others to use, interpret
and validate.
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Domain

B/D5: Create and Grow – Explore
B5] Learners construct new knowledge by:

Learner Competencies

• Problem-solving through cycles of design, implementation, and
reflection.

Domain

• Persisting through self-directed pursuits by tinkering and making.
D5] Learners develop through experience and reflection by:
• Iteratively responding to challenges.
• Recognizing capabilities and skills that can be developed, improved,
and expanded.
• Open-mindedly accepting feedback for positive and constructive
growth.

D2/3: Grow – Include & Collaborate
D2] Learners demonstrate empathy and equity in knowledge building
within the global learning community by:

Learner Competencies

• Seeking interactions with a range of learners.
• Demonstrating interest in other perspectives during learning
activities.
• Reflecting on their own place within the global learning community.
D3] Learners actively participate with others in learning situations by:
• Actively contributing to group discussions.
• Recognizing learning as a social responsibility.

Standard 5: Computational Thinker
• Students formulate problem definitions suited for
technology-assisted methods such as data analysis,
abstract models, and algorithmic thinking in exploring and
finding solutions.

Resilience
• Overcome obstacles, learn through
missteps, adapt in the face of challenges,
and persist toward and exceed goals
despite setbacks.

• Students collect data or identify relevant data sets, use
digital tools to analyze them, and represent data in various
ways to facilitate problem-solving and decision-making.
• Students break problems into component parts, extract
essential information, and develop descriptive models to
understand complex systems or facilitate problem-solving.
• Students understand how automation works and use
algorithmic thinking to develop a sequence of steps to
create and test automated solutions.

Standard 2: Digital Citizen
• Students cultivate and manage their digital identity and
reputation and are aware of the permanence of their
actions in the digital world.
• Students engage in positive, safe, legal, and ethical
behavior when using technology, including social
interactions online or when using networked devices.

Citizenship
• Understand and be informed of civic
processes and obligations to be of service
to others at a local, state, national, and
global level.
• Use empathy when collaborating with
others to guide civic participation.

• Students demonstrate an understanding of and respect for
the rights and obligations of using and sharing intellectual
property.
• Students manage their personal data to maintain digital
privacy and security and are aware of data-collection
technology used to track their navigation online.
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Project and Problem-Based Learning in 1:1 Classrooms
When designing instructional lessons, a teacher aims to create learning
experiences that acquire and apply new knowledge and skills. With student devices in 1:1
classrooms, technology can become a central planning factor for instruction and requires
planning and design considerations. Rosen and Beck-Hill (2012), in their study in fourth
and fifth-grade 1:1 classrooms, found increased differentiation practices when students
used devices. Similarly, teachers created more personalized environments when
designing curricula using the same or similar devices (Hutchison et al., 2012).
Reiser and Dempsey (2001) identified that all instructional design's essential
components should be learner-centered, goal-oriented, empirical, and focused on realworld performance when working on these curriculum forms. These outcomes should be
measured reliably and with validity, but to do so is a team effort. Technology Integration
Matrix (TIM) and the Integrating Technology for Inquiry (NTeQ) are two approaches
when designing instruction in a 1:1 classroom. These models emphasize educational
technology for delivering a quality learning experience that includes supporting tangible
evidence. These highlight the critical nature of interactive learning for teachers and
various instructional strategies rather than only drill and practice.
iNtegrating Technology for inQuiry (NTeQ). Founded by Morrison and
Lowther (2005), NTeQ is a 10-step instructional model where students actively
participate in their learning rather than waiting for the teacher to transmit information.
Figure 13 provides a sample NTeQ lesson plan which emphasizes the student, the lesson,
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the environment, and the computer. Traditional roles are altered where teachers are
facilitators and designers of learning who take backstage to technology as a tool, and
students who are empowered to take on a researcher role. A student’s primary goal is to
gain knowledge through complex problem solving (Flake, 2017; G. Morrison & Lowther,
2005). They need to be connected and actively engaged in the lessons to explore and
solve problems.
The example lesson is integrated with technology to provide a pathway for the
lesson, with the computer supporting the teaching process. Lastly, the environment is
student-centered and rich with available technology and is at the center of student
learning (G. Morrison & Lowther, 2005). The student-centered environment means that
instead of being responsible for gathering information and driving students through a
lesson, students are accountable for exploring and discovering information using their 1:1
device based on the teacher's problems. Moving to a “student as explorer” model includes
transitioning power and responsibility from teacher to student. Morrison and Lowther
(2005) further indicated that teachers “need to go beyond computer literacy to become
technologically competent” (p. 12).
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Specify
Objectives

• What learning objectives will students achieve by completing this lesson?
• By the end of this lesson, students will be able to format a personal business letter and envelope.
• Organize a body of a letter with transition and flow.
• Conduct research to form an opinion to prepare a persuasive letter.
• Prepare and share a presentation or movie discussing the issue.

Match
Objectives to
Function

• The objective is matched to various computer functions by comparing the learning tasks required by the objective with the
functions of the computer.
• Computer Function: Internet searches, visiting websites, using Microsoft Word/PowerPoint/Movie Maker (optional) and a Projector
• Computer Application: Research, Reading and Surfing, Creating a letter, Creating a Presentation, Creating a Video/Movie, Giving a
Presentation

Specify the
Problem to
Investigate
and Solve

• What problem will students be solving? The problem statement should be written in the language used with students.
• We’ll watch videos of people that have spoken out in different ways to make a difference on human rights issues.
• You will use the internet to research issues, I will provide you with some very helpful websites for you to visit.
• You will have a think sheet to help you organize your thoughts and there will also be a graphic organizer available to help outline the
contents of your letter.

Planning for
Data
Manipulation

• Determine how students will use the computer functions to solve the problem. How will data need to be modified to find a
solution?
• Determine effective searches and keywords for your topic.
• Evaluate how valid a website is for the data provided.
• Review the functions available in PowerPoint in relationship to your project; or, add and edit audio to produce your short video.

Planning the • How will students present their results or solutions to the problem?
Presentation • Students will give a PowerPoint presentation or show a video with background information/context about their chosen issue.
of Results
• Students will read their letter to other groups, along with a class discussion on the solutions that were chosen.

Activities
During
Computer
Use

• What will students do while using the computer? Directions should be clear, time is adequate and resources are suitable.
• Visit designated websites, read pages and view the links/vidoes.
• Type a first draft of the business letter.
• Submit a draft letter to your teacher for edits and comments.
• Prepare the PowerPoint presentation on the issue that was discussed.

Activities
Before
Computer
Use

• What activities will prepare students for their computer work? This can be one or more activities.
• Watch a video as a class and discuss teh key points.
• Choose a person or compant to write to.
• Makes nots or use the graphic organizer to arrange your ideas.
• Assemble in groups and check for group understanding of the PowerPoint rubric.

Activities
After
Computer
Use

• These activities will guide students in reaching a solution. Key guiding questions, aka Think Sheets, will ask inquire, lead to
student predictions and provide an opportunity to make cross-disciplinary links.
• Engage in small group discussions using the provided Think Sheet.
• Review comments and discuss modifications needed to your letter.
• Discuss how each member of the team will participate in the presentation.

Planned
Supporting
Activities

• The computer is only one of the tools that assist students. Not replacing technology, but these acitivies support the resources.
• Read and be ready to discuss the declration of human rights.
• Think about other times that you have written a letter. Why are business letters written?
• Discuss the best formats for PowerPoints (i.e. timing, bullets, design, pages)

Assessment

• Rubrics provide a support for assessing productivity on standards based on performance expectations.
• A rubric that includes format, content, language/mechanics, think sheet, and the PowerPoint presentation.

Figure 13. Morrison and Lowther’s NteQ Lesson Plan Ten-Step Approach
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Technology Integration Matrix (TIM). Developed by the Florida Center for
Instructional Technology (FCIT), TIM is a framework for defining and evaluating
technology integration. It focuses on five components key to meaningful instruction in
learning environments: active, collaborative, constructive, authentic, and goal-directed
(Welsh, n.d.). Each area is aligned against five technology integration levels: entry,
adoption, adaptation, infusion, and transformation. Through the resulting 25 cells,
teachers self-assess their technology integration level for a lesson or instructional unit. As
referenced in Table 6. teachers move from left to right across each row. As they do so,
they increase their use of TPK and TCK and spend less time focusing on TP, TK, or CK
independently; however, this mobility is fluid and not linear.
Unlike the NTeQ model, in alignment with TPACK, the TIM approach does not
prescribe that a computer or specific technology is the primary resource that all teachers
must use. Further, TIM does not require the use of technology at all. Instead, there is a
balance between available technology, student needs, and curriculum demands. With
NTeQ as a framework example, self-evaluation strategies like the TIM, and other
available frameworks, which techniques do BRSD teachers find to be the most impactful
when working in their 1:1 classrooms? How do they describe their change in practices
compared to before 1:1 devices?
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Table 6
Levels of Technology Integration in the Classroom
Entry

Adoption

Active

Information
passively
received

Conventional,
procedure use
of tools

Conventional
independent
use of tools;
some student
choice and
exploration

Adaptation

Choice of
tools and
regular selfdirected use

Infusion

Extensive and
unconventional
use of tools

Transformation

Collaborative

Individual
student use
of tools

Collaborative
use of tools in
conventional
ways

Collaborative
use of tools;
some student
choice and
exploration

Choice of
tools and
regular use
for
collaboration

Collaboration
with peers and
outside
resources in
ways not
possible
without
technology

Constructive

Information
delivered to
students

Guided,
conventional
use for
building
knowledge

Independent
use for
building
knowledge;
some student
choice and
exploration

Choice and
regular use
for building
knowledge

Extensive and
unconventional
use of
technology
tools to build
knowledge

Authentic

Use
unrelated to
the world
outside of
the
instructional
setting

Guided use in
activities with
some
meaningful
context

Independent
use in activities
connected to
students’ lives;
some student
choice and
exploration

Choice of
tools and
regular use in
meaningful
activities

Innovative use
for higherorder learning
activities in a
local or global
context

GoalDirected

Directions
are given,
step-by-step
task
monitoring

Conventional
and
procedural
use of tools to
plan or
monitor

Purposeful use
of tools to plan
and monitor;
some student
choice and
exploration

Flexible and
seamless use
of tools to
plan and
monitor

Extensive and
higher-order
use of tools to
plan and
monitor

Note. Reproduced from the Florida Center for Instructional Technology, 2019

101
Selection of Content
The availability of quality, accurate, standards-connected, and pedagogically
informed resources directly impacts content selection for the classroom (Livingston,
2017; Polikoff & Dean, 2019; Michael Russell et al., 2004). Over time, resources have
improved, but the quality, accuracy, trustworthiness, and pedagogical relevancy have
become challenging to discern with many options available (Polikoff & Dean, 2019).
With so many of these online services available like Teachers Pay Teachers© (TPT),
ReadWriteThink©, and textbook publishers providing more e-resources than ever, it may
be viewed that finding content online for a classroom is as easy as a few clicks online.
For example, on the TPT site, teachers will upload curricular resources for use by other
teachers. The resources are categorized by grade level, content area, type, and price. As
robust of resources as the site may have, in their study focusing on the abundance,
quality, and value of supplemental curriculum resources, Polikoff and Dean (2019)
discovered that on a 0-3 scale, 72% of reviewers identified TPT materials as mediocre at
best9. More concerning, 70% of reviewers felt that the content was weakly aligned to
standards.
Information Literacy: Credible and Trustworthy?
Other literacy areas are recognized beyond traditional writing and reading focus
areas. These include multimedia literacy, the function of interpreting and producing
9

According to the study, the responses provided for the value of resources available on three different
resource websites used a 4-point Likert scale: 0 = very unclear or no guidance offered; 1 = some lack of
clarity or limited guidance offered; 2 = adequate clarity and guidance offered; and 3 = exceptionally clear,
complete guidance offered. The mean value for TPT was 1.18.
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knowledge in different media formats, and information literacy, or the ability to access,
evaluate, manage, and use information (Seay, 2014). Multimedia and information literacy
are critical TPACK-based skills for teachers (and students), which provide a lens for
filtering information. Andresen (2016), in a review of 1:1 classrooms in Denmark,
evaluated how digital technologies in the classroom can be used to improve digital and
information literacy skills. In the study, Andresen (2016) identifies a loop that includes
teacher analytics to reinforce content selection around long-term high-level goals and
monitoring student learning. Through this process, teachers plan instruction around the
support required for student learning and expectations for using tools and content. This
planning and analysis are the sense of iteration needed when reviewing content for the
classroom, precisely how a resource will best fit my learners' needs? Is it a credible and
trustworthy source?
Teachers' pedagogical changes may be needed when introducing multimedia and
information literacy in the classroom landscape. With literacy discussions occurring in
the classroom, teachers will need to consider the impact of devices on processes, sources,
and products. In addition to the pedagogical effects and changes, several studies noted
that increased exposure to technology in the classroom results in teachers with improved
skills in connecting to educational technology resources (Dunleavy et al., 2007; Ingram et
al., 2008; Maine & Project, 2004; Zucker & McGhee, 2005). Warschauer (2008), in his
multi-site case study, evaluated the impact of media integration into the curriculum. As
Maine's most economically, culturally, and linguistically diverse school, Castle Middle
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School is a 1:1 laptop school. Students with 1:1 devices had more opportunities to exhibit
autonomous control in their literacy processes, were more collaborative, and supported
iterative processes than their peers who did not have devices in the classroom
(Warschauer, 2008). The most notable involved the access and application of literary
sources. This section reviews the credibility and trustworthiness when selecting content;
non-device students used textbooks and other school-based resources. At the same time,
laptop-based classrooms had access to the same resources in addition to supplemental
online materials.
While there is a utility in applying multimedia literacy in social, economic, and
intellectual exchanges, decoding whether digital resources are trustworthy and credible is
gravely underdeveloped for students. Consider the video created during the 2016
Democratic primary elections targeting Illinois, Pennsylvania, and Arizona. In Figure 14,
the video shows individuals purported to be Democrats stuffing ballot boxes and moving
papers to plastic bins in Pennsylvania. In a Stanford History Education Group study
(N=3,000), students were asked if this clip demonstrated voter fraud in the United States.
The study attempted to understand student ability in evaluating digital resources on the
internet. Upon seeing the clip, only 52% of students were able to identify that this was
not voter fraud (Breakstone et al., 2019). These students could not identify that the date
and time stamp was embedded as September 18, 2016; however, the primaries ended by
June 7, 2016. Second, they did not perform an internet search to see this video was posted
to YouTube to demonstrate Russian Parliament election fraud during their elections.
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Note. The screenshot is from a video campaign shared on Facebook to spread false
information about election fraud during the 2016 Democratic primary.
Figure 14. False information video campaign during 2016 Democratic primary
Five years later, the same concerns about information literacy exist today when
factoring in a recent video clip spread on social media about ballot-stuffing during the
2021 elections in Michigan. The video in Figure 15 was shared 1,700 times by this
individual user; however, the video was shared by countless others. There were glaring
indications that this video was fake in this second video. In the screenshot, a Russian flag
is displayed on the ballot box. None of the voter protections match those found at all
polling places. There is also a notice below the video indicating that the video contains
false information. The video is still widely circulated on the internet with all these
indications.

105

Note. The screenshot is from a video campaign shared on Facebook to spread false
information about election fraud during the 2021 election.
Figure 15. False information video campaign during 2021 elections
Given that multimedia and information literacy represent a component of the 21stcentury soft skills students need, compounded by the increased difficulty in discerning
content, how do teachers in 1:1 classrooms modify their pedagogy to integrate these
critical lessons? This study seeks to understand how teachers evaluate and select content
from digital literacy perspectives for their classrooms. Further, what resources are the
most successful in their classrooms? What recommendations would they provide a
colleague when selecting content for a 1:1 classroom? What messaging and objectives are
the most essential for students?
Technology Tools Aligned to Pedagogical Purposes
As identified earlier in Table 3, after many years of teachers being directed on
how to use technology, there is a shift from prescribing how teachers should be replaced
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by technology to thinking about how technology can support, reinforce the profession
and empower teachers (Brandon, 1988; Dogan et al., 2021; Niederhauser & Stoddart,
2001; Nisanci & Nisanci, 2000). When considering technology tools and their function in
the classroom, six primary categories of tools are available for teachers and students.
These tools require teachers to have a basic TK level to address issues, prepare materials
or collaborate on ideas (Fernandes et al., 2020; G. Morrison & Lowther, 2005). They
include tools that generate classroom materials, gather and analyze data, create graphics,
support reference, research, organize planning and sorting materials, and content-area
specific tools (Roblyer & Hughes, 2019).
Compared to technology tools, instructional software is a core technology based
on using a device and context-dependent code to serve one of five instructional functions:
problem-solving, instructional gaming, simulation, drill and practice, or tutorials. As new
software applications are developed, teachers need to consider that not all applications
have a one-to-one relationship with an instructional purpose. Teachers will need to
consider whether the application areas are appropriate for their class use. Consider a
mobile and web-based application, Duolingo, which supports learning new languages in
just 30 minutes per day. In the application, learners will work through the instructional
functions. Duolingo will be used to introduce classroom instructional software to provide
a thumbnail review in connection to drill and practice activities. This software will also
be used later in the chapter to discuss opportunities for assessment.
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Drill and Practice. Yes. No. Try Again. Correct. Drill and practice exercises date
back to the 1940s and provide students with a question followed by feedback on the
accuracy of their response (Lim et al., 2012). These are very similar to rogue
memorization activities, which require perfection in a skill or activity. In selecting drill
and skill practice software, teachers should identify resources that provide clear and
appropriate feedback for responses and allow control over the pace at which questions are
asked (Roblyer & Hughes, 2019). Upon reviewing Figure 16 from Duolingo, students are
presented with a question with no time limit, emphasizing accuracy and practice. If
students answer correctly, they can continue to the next question, report it for review, or
discuss it with other users. If the answer is incorrect, they can try again with staggering
support. They will receive another similar question to check for understanding. By
receiving immediate feedback, students can make quick corrections and are motivated to
continue to the next question. This feedback also saves teachers time since they are not
grading formal evaluations or facilitating individual activities.

Figure 16. Duolingo screenshots exhibiting “Drill and Practice” activities
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Schoppek and Tulis (2010) identified that students who practiced a moderate amount
with drill and practice software improved significantly in problem-solving and arithmetic
skills in their study of third-grade math students. For example, students need to
understand basic math operations to work on algebraic equations. Defined by Gagné
(1983) and Bloom (1968), practicing using drill and practice software builds up
automaticity - the ability to recall lower-order prerequisite skills to accomplish higherlevel learning tasks. Nevertheless, there are perceived misuses of instructional software
where teachers may use the applications for an extended time. For example, teachers
should not use drills and practice for new concepts but instead reinforce existing topics
for reinforcement.
Copyright and Fair Use ≠ Free for All
In addition to finding an appropriate tool or resources for the classroom, teachers
need to factor fair use and identify any legal implications. One of the more challenging
areas when selecting content for the classroom is understanding copyright and fair use.
There is a litmus test for using a resource and being able to classify it as covered under
fair use10, all of which must be considered as a whole (U.S. Copyright Office, 1990):
1) Purpose and Character of Use
•

Is the resource used for criticism, comment, news reporting, teaching,
scholarship, or research?

10

A resource that meets all conditions may be used without getting the express permission of the author;
however, it is best practice to acquire permission prior to the use of copyrighted materials prior to use.
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•

Is the resource being used for “transformative” work and not just a
reproduction?

2) Nature of the Original/Copyright Protected Work
•

Would using this resource impact the creative expression of the work
protected by copyright?

•

Is this work a fact-based resource or more creative/imaginative?

3) Amount and Substantiality of the Work Used (Quantity and Quality)
•

Is the selection a small amount of the overall resource?

•

Is the selection being considered the “heart of the work?”

4) Value of the Work in a Potential Market
•

Does your new work present any financial risk to the copyright-protected
work, or would the work present a significant income loss, such as
commercial use?

The American Library Association (ALA) and American School Librarian Association
(AASL) align their recommendations and refer to 17 U.S. Code § 107 – Limitations on
exclusive rights: Fair use when guiding librarians and educators on fair use. Both include
guidance that the ALA nor AASL can provide legal advice regarding fair use.
As an educator, I have heard time-and-time again, “I am using this video in the
classroom, so there is not a copyright issue because it is covered by fair use,” or a student
says, “It is for a class project, so I can use this song in my YouTube video.” A teacher
understanding the substance of copyright and fair use is essential because modeling

110
appropriate use for their students encourages them to cultivate their own academically
responsible resources.
Copyright and fair use are increasingly challenging given the reduced hurdles to
accessing others' online materials and works. Bear Rapids School District, for example,
indicates that it is a staff member's responsibility to adhere to the law and guidelines;
however, the District is not responsible for any copyright violations made by a teacher
(BRSD Board of Education, 2019). A district policy is a good practice; however, other
school districts have succumbed to copyright violations due to staff actions. In May 2019,
a lawsuit filed by DynaStudy against the Houston School District alleged that staff was
manipulating and intentionally violating copyright to copy and distribute a study guide to
students rather than purchasing the study guides (DynaStudy, Inc. v. Hous. Indep. Sch.
Dist., 325 F. Supp. 3d 767). The case's outcome was that the District was ordered to pay a
$9.2 million fine due to the loss of income from study guide sales and violating
DynaStudy’s copyright. After the verdict was announced, the owner of DynaStudy made
a statement indicating that the outcome “affirms copyright law and enables DynaStudy to
reimagine the best possible business model to accomplish its mission” (Carpenter, 2019).
Delivery of Instruction Strategies and Techniques
When factoring in using 1:1 devices in the classroom and delivering instruction,
problem-based learning, and collaboration, standard rows of chairs and tables may be too
limiting when delivering lessons and experiences. Further, changing the classroom
seating and layout may positively resonate with students and support pedagogical
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decisions (Freeman et al., 2014; Walker et al., 2011). By rearranging the classroom
layout, using self-assembly furniture, and picking up swap meet finds, teachers can
designate learning zones and support student choice of where in the classroom best fits
their needs. Wesley Imms, associate professor at the University of Melbourne, reviewed
the impact of classroom design on Australian schools. In the initial findings, Bryerset al.
(2014) find that flexible seating helps students be more collaborative and creative.
School districts and administration support teachers in launching these initiatives,
including completing flipped, problem-based, and personalized learning spaces.
In 2018, Bear Rapids School District launched a spin-off of the HGTV television
show, Flea Market Flip, creating “Flea Market: Flip Your Classroom” (Bear Rapids
School District, 2019b). Teachers were selected to participate in the challenge and asked
to use donated furniture, items purchased from resale shops, or Goodwill. In Figure 17,
the classroom teacher featured multiple seating options, with all furniture being easy to
relocate based on the lesson needs. This flexible seating allows the teacher and students
to change the layout of the space quickly and easily for any activity. The furniture also
supports diverse learners with disabilities by easily connecting seating options with their
specific needs.
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Note. In the photo, a classroom in Bear Rapids School District completed the “Flea
Market: Flip Your Classroom Challenge” using different furniture and spaces for
engagement (Bear Rapids School District, 2019b).
Figure 17. Classroom exhibiting flexible seating and learning zones
Installing a couch and adding a rocking chair is not a magic wand for adoption
and integration. Like the technology in a classroom, having a flexible seating layout does
not guarantee that teachers will change their instructional approach or that students will
experience a different form of learning. When interviewed in Education Week, Imms
stated that:
These spaces by themselves do not necessarily guarantee a different type of
teaching, a different type of learning. It has to come from an educational vision.
But we cannot expect the space to do all the work. Because it will not. You can
put a teacher in a brand-new innovative space, and that teacher may teach the way
they’ve always taught, and therefore, the kids will probably learn much the way
they’ve always learned. (Klein, 2020)
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Teachers participating in the BRSD program were encouraged to have an open mind and
to consider the changes they may need to make in approaches and lesson design. After
completing the activities, teachers encouraged other teachers to consider these changes.
Since the catalyst for these changes was 1:1 integration needs and district efforts toward
innovative learning design, this study will ask further questions about the pedagogical
changes in the redesigning of classroom spaces. For example, how have participants
changed their instructional practices due to a reconfiguration and new furniture?
Classroom Management and Engagement
When 1:1 devices are included in a classroom environment, there are essential
classroom management issues to consider when identifying, applying, and reforming
protocols. The use of a 1:1 device does not guarantee that students will be more engaged
or connected to the classroom environment (Bielefeldt, 2005). The most common theme
across studies involved students exhibiting off-task behaviors (Donovan et al., 2010; Lei
& Zhao, 2008; Maine & Project, 2004). Hu (2007), in an article on the use of 1:1 devices
at Liverpool High School just outside of Syracuse, NY, reported that students were using
devices during class to exchange tests, download inappropriate materials, and perform
potentially illegal activities. Liverpool was in the process of phasing out student devices,
with the school board president stating that, “After seven years, there was literally no
evidence it had any impact on student achievement — none” (Hu, 2007, p. 1), yet there
was a red herring which was not being addressed and likely a source of these issues:
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[…] school officials here and in several other places said laptops had been abused
by students, did not fit into lesson plans, and showed little, if any, measurable
effect on grades and test scores at a time of increased pressure to meet state
standards. Districts have dropped laptop programs after resistance from teachers,
logistical and technical problems, and escalating maintenance costs.
While quick to highlight students’ device misuse, the central source of these issues was
the lack of implementation planning and resulting impacts on teachers’ integration and
classroom management efforts. As mentioned earlier, technology resources need to be
reliable and aligned with intentional practices to support their use. In this case, students
and staff experienced regular outages and configuration issues. Of note, though, the
school district did return to 1:1 device programs ten years later, Issuing Chromebook
devices for students in grades 4 – 12 with a more formal launch plan and change in
administration (Farsaci, 2021; Zuber & Anderson, 2013).
This example may be more extreme than in many schools; however, it highlights
the opportunity to discuss classroom management strategies in a 1:1 classroom. In
classrooms, teachers may find themselves in a monitoring mode where they feel like the
enforcement police – ensuring that all students are on the right screen, adhering to policy,
and remaining on task (Andersson et al., 2014; Hill et al., 2002). Several strategies
support student autonomy and collaboration while ensuring that the classroom is safe,
thriving, and operating effectively. This section will explore active monitoring, the use of
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consistent vocabulary, setting group roles and expectations, and the need for identifying
the offline equivalent for a technology-based lesson.
Consistent Vocabulary. First, teachers should have clear expectations and
methods to ensure that students know when technology should and should not be used in
the classroom. Teachers can include visual indicators and consistent vocabulary in setting
expectations, making students more comfortable with new pedagogical styles or
environments (Sufka & George, 2000). From practical experience, students may
constantly be on their devices or use them when the teacher does not want them used
without clear expectations and indicators. To reduce any conflict, teachers can use a
visual indicator like in Figure 18 which shows a traffic light indicating that it is time to
use devices or time to put them away. In Figure 19,an alternative is a more literal
representation, indicating the same message. Similar to a study on visual feedback for
noise levels, these indicators are a non-invasive way to provide feedback to students and
positively influence classroom behavior (Van Tonder et al., 2016).

Note. These lights represent when devices can be on a desk (green), when time is running
out (yellow), and when it is time to put away devices (red).
Figure 18. Stoplight indicators
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Note. This classroom indicator uses a two-sided image for students when devices can be
used or should be in the closed position.
Figure 19. Alternative Visual Indicators
Group Roles and Expectations. To ensure accountability, support positive group
dynamics, and encourage all students to make contributions to their learning, setting
group roles and expectations for in-class work and out-of-class projects is highly
beneficial (Barkley et al., 2014; Johnson et al., 1991; Millis & Cottell Jr., 1997; K. A.
Smith, 1996). Consider a class project that involves developing a video presentation
about another school in the district. Without group roles and student-developed
expectations, team members may likely have an imbalance in tasks and functions. In this
example project, the group may determine that each team member will have one role for
the project’s duration or rotate responsibilities (see Table 7).
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Table 7
Roles and Responsibilities in a Project Supporting Engagement and Self-Management
Role
Recorder / Blogger

Example responsibilities
Separate from the “Backchannel Writer,” this role ensures
accurate notes of the group's progress. This role also
organizes and provides copies/digital access to each resource.

Information Engineer

This role is responsible for researching any data questions
discussed during in-person meetings. The student also
researches any questionable information to ensure that facts
are used.

Reflector

This role ensures that the group considers and documents
their progress, successes, and improvement opportunities.
The student is also responsible for clarifying any unclear
areas or requiring action at the end of each meeting.

Leader / Editor

This student, or students, is responsible for the final
organization of the project. This person is not solely
responsible for the project but ensures it meets the rubric and
group expectations.

Spokesperson

This role is responsible for understanding the technical
details of the overall project. This student should summarize
the group's progress and outcomes to the teachers and any
other group.

Facilitator

This student ensures that all discussions are productive and
stay on track. The role will ask questions for clarification
where there may be misunderstandings.

Backchannel Writer

This role will document any conversations, questions, and
answers during project meetings and include them in a chat.
The writer should also document any classroom activities to
follow up later or throughout the engagement.

Note. Adapted from Barkley et al., 2005; Johnson et al., 1991; Millis & Jr. Cottell, 1998;
K. A. Smith, 1996.
Monitoring the Classroom. In her dissertation, Amy Marie Neaves (Marie
Neaves, 2015) investigates the impacts of 1:1 implementations on teaching and learning.
In this pedagogical study, teachers disclosed the challenges of continuous monitoring to
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ensure students use their devices as intended. As Neaves found, teachers assumed
“initially that they could give them the iPads and that the students would make good
choices and be responsible with them” (Marie Neaves, 2015, p. 180). However, students
(and adults) do not always make positive choices with or without technology. Using an
active monitoring role in the 1:1 classroom provides teachers an opportunity to add PK
elements to their lessons and ensure students remain on-task and engaged. Historically,
classroom management might include circulating the classroom, pointing out areas to
redirect a student to the right path, reinforcing good behavior and correcting off-task
behaviors.
Additional components must be considered in the 1:1 classroom with students
driving their learning. Michigan’s Kingston Community Schools developed a
presentation on a 1:1 classroom management strategy for their staff. One of their key
recommendations is not to place students’ desks in rows but instead cluster students in
groups or pods (Kingston Community Schools, 2019). This layout mirrors the flexible
seating information provided previously. By placing students in clusters, as in Figure 20,
teachers can navigate the classroom to ensure students are on task and ask about what
students are learning, doing, or creating.
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Note. This image was included in the District’s Device Plan Recommendation
presentation to the Board of Education. Students are collaborating on a project with
defined roles and expectations.
Figure 20. Students Collaborating in Pods
An additional unique element is that the school asks students to hold each other
accountable. For example, if a peer is not collaborating or working on the task, they
should discuss the issue with their colleagues. If this does not work, they should notify
the teacher as soon as possible. Like in team-based learning, they work in teams, and
setting accountability expectations supports classroom improvements in classroom
behavior and learning promotion (R. E. Stein et al., 2016).
Assessment Strategies, Techniques, and Procedures
Assessments in the classroom can move away from bubble sheet multiple-choice
quantitative-based tests to assessments that support student demonstration of knowledge
and online assessments. Paper tests and written assignments do not always allow students
to learn or exhibit their understanding based on Gardner’s (Gardner, 1999) 21st-century
multiple intelligences. 1:1 programs can connect students to alternative learning and
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assessment environments where teachers can “challenge an educational system that
assumes that everyone can learn the same materials in the same way and that a uniform,
universal measure suffices to test student learning” (Gardner, 1983, p. 3). This section
focuses on the role of teachers as data analysts who can respond and pivot based on
information gathered and evaluated.
Each assessment goal and strategy is connected to a teacher’s role as a data
analyst. This role has continued evolving because of personalized instruction goals, state
goals, and increased emphasis on data-informed instruction (J. Morrison, 2008). With
access to data, teachers and administrators need to access, generate, manage, interpret the
data and act on their findings (Knapp et al., 2006). Educational technology can assist;
however, as a U.S. Department of Education study found, a teacher’s pre-disposition to
data use in decision-making is primarily based on their confidence about data analysis
and interpretation (Means et al., 2011).
Teachers use multiple data sources like homework assignments, class tests, and
in-class performance to support their analysis of student strengths and areas of
opportunity. They have also used direct observation as an approach to monitor student
progress, including a checklist or notes to record their observations (Algozzine et al.,
2009). These strategies only highlight student performance on a case-by-case basis
(Leung, 2004). Limiting these data sources does not account for class-to-class, year-toyear, or overall student growth (Confrey et al., 2004; Hammerman & Rubin, 2004;
Knapp et al., 2006). These limitations expose the potential data gap for teachers who may
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not have the TK, PK, or TPK that would support knowing where to find relevant data,
understanding what the data represents, identifying hidden or misleading data, or
interpreting the available data to make decisions.
When examining trends and gaps in performance, teachers need the training and
support for leveraging short-range data from formative assessments and long-range data
from projects, state assessments, and grade-by-grade work to target outcomes to reduce
gaps (Hamilton et al., 2009). This data can also inform which tools may be appropriate to
close the gaps at varying levels. What was nearly impossible to efficiently query ten
years ago using classroom technologies and school-wide student information systems is
now available in seconds with a mouse click and strong TPACK to discern the data to
actionable information.
Student Academic Engagement and Communication in 1:1 Classrooms
A large body of research identifies improved communications and collaboration
opportunities between teacher-student and student-student with 1:1 devices in the
classroom (Fairman, 2004; Dunleavy et al., 2007; Mouza, 2008; Ardito, 2011;
Haselhorst, 2017). For example, Storz and Hoffman (2013) found that in their 1:1
initiative research, students communicated more frequently and intentionally with their
teachers than students without a device. For this study, I will be focusing on teacherstudent interactions and how 1:1 programs can impact teacher pedagogy and result in
schoolwide improvements.
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Teachers are rethinking how we conceptualize the teacher-student relationship in
their consideration for space planning. This change reflects viewing students not merely
as instruction objects but as partners, collaborators, providers of fresh perspectives, and
creators of knowledge. Students can identify when teachers are attempting to make
relationships with their classes. Responses in Sufka and George’s survey found that
students described such teachers as ‘caring about them as a person or ‘is energetic about
the subject and how it connects to my life.’
In connection to these relationships, Maninger and Holden (2009) identified that
teachers had more meaningful and remarkable moments with students when using their
devices in a study on laptops in a fifth to eighth-grade laptop program. Teachers were
most successful in developing these relationships and a climate of open communication
when they established a community of learners through collaborative work in their
classrooms (Fairman, 2004).
By introducing collaborative work across groups, student-student communication
was five times more frequent than former teacher-student interactions (Fairman, 2004;
Rockman, 2004; Ardito, 2011). Shapley et al. (2009) evaluated Texas’ immersion pilot
and found that students with 1:1 devices communicated more often and effectively.
Today, teachers have access to many tools and resources for communicating with
students. This study will seek to understand what methods and approaches for
communicating with students do teachers find successful? How do teachers support
collaborative discussions in the online environment?
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Summary
In this Review of Related Literature, a brief history of the select advances in
educational technology and practices was reviewed from a discussion beginning with
slate tablets and ending with computers in today's classrooms. Across this history,
instructional pedagogy has also evolved – at times begrudgingly, with ease or out of
necessity. Each of these significant milestones represents a pivotal era in the
transformation of teaching, the classroom, and student experience. While a volume of
research is available on middle and high school technological pedagogical content
knowledge and changes in pedagogy, limited research is present on the elementary
teaching experience. As a result of this gap and literature review, a methodology was
developed to examine the elementary teaching experience. In Chapter 3, the
methodology, research design, sampling, and data collection strategies for this study are
provided in further detail.

CHAPTER III
METHODOLOGY
Overview
This study applied a qualitative retrospective instrumental case study design
model to address the research questions. Chapter 3 provides an overview of why the case
study model was the most appropriate selection for this study, an examination of the
researcher's role, population identification, and the process of identifying and selecting
the sample. After exploring the background and decision-making that framed the study,
the data collection and analysis procedures will be reviewed. Since this was a
retrospective instrumental case study with convenience sampling, a portion of the chapter
will also be dedicated to reviewing trustworthiness and ethical concerns. As discussed
more fully in this chapter, case study provided the best avenue to understand how a set of
elementary teachers changed their instructional practices resulting from a 1:1 technology
adoption. The study also examined how these teachers perceived classroom
communication and student engagement changed after 1:1 adoption.
Research Methodology
The research method used in this study was qualitative. Qualitative research is “an
inquiry process of understanding based on […] traditions of inquiry to solve a human
problem” (Creswell, 2013, p. 300). The study's research questions, problem, and purpose
did not support quantitative research. While this study had established research questions,
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they did not aim to test a hypothesis but rather to discover ideas with a general research
objective.
The study’s research methodology was based on the foundations of case study
research. A case study is defined as “an in-depth description and analysis of a bounded
system, [which is] a single entity, a unit around which there are boundaries” (Merriam,
2009). As a check and balance, Yin (2017) identifies three conditions when considering a
case study as a methodology: (1) the purpose must be to answer “how” or “why”
questions; (2) the researcher must have little control over the events; and (3) the focus of
the research must be on a contemporary phenomenon within a real-life context, even
when the boundaries may not be clearly defined. A case study involves developing a
holistic picture of a sample population's perceptions and views, including supporting
documents, resources, and variables (Creswell, 2013).
In addition to being bounded, particularistic, descriptive, and heuristic, the case
study approach supports the use of multiple methods supporting multiple sources of
information to triangulate findings (Yin, 2017). While case studies tend to be more timeconsuming, their results-rich nature and holistic approach are suited to allow participants’
voices to emerge. Such studies’ concrete and contextual nature also ensures participants’
voices are rooted in a specific setting.
Research Design
At the start of the 2018-2019 school year, Kodiak Creek Elementary School
(KCES) provided 1:1 Chromebooks to their second through fifth-grade students. Located
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in the center of BRSD and the site school for this study, KCES students in grades K-1
accessed Chromebooks using a shared cart model, supporting students and technology at
a ratio of 4:1. Some Title-I funded schools invested funds to support a more closely tied
1:1 model; however, that is not the reality for all elementary schools. Since launching the
Chromebook project three years ago, teachers have changed their pedagogical practices,
and students engage in the classroom in new ways.
This study’s primary focus was to understand how teacher pedagogy changed due
to 1:1 devices in the classroom. Considering the research questions and the detailed
phenomenon, a case study was the most aligned methodology for several reasons. First,
this study involved a bounded system: a specific program at a specific school with
specific participants and focus areas. By investigating this program and sample, this study
examined a “unit of analysis, not the topic of investigation” (Merriam, 2009, p. 41). One
way to determine whether this case was intrinsically bounded was to determine if a finite
number of participants could be involved. Merriam further indicates that “if there is no
end…then the phenomenon is not bounded enough to qualify as a case” (p. 28). The 1:1
program is not specific to BRSD because such programs also exist in other districts and
environments. The classroom, teachers, and the school's specific bounded system also
have finite participation limits in the study.
Why Case Study?
Case study was selected because of the research goals and alignment with the
methodology's key characteristics: particularistic, descriptive, and heuristic (Yin, 2017).
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This case study offers readers an understanding of teachers’ experiences and pedagogical
changes in elementary 1:1 classrooms. The study is heuristic since it will “bring about the
discovery of new meaning, extend the reader’s experience, or confirm what is known”
(Merriam, 2009, p. 44). The study is also pluralistic because it focused on a specific
program and a group of teachers. With the research questions and purpose identified, the
case is “important for what it reveals about the phenomenon and for what it might
represent,” which includes understanding the pedagogical changes in 1:1 elementary
classrooms (Merriam, 2009).
Addressing the first condition presented by Yin (2017) about the purpose of
answering “how” questions, this study sought to answer two key “how” questions and
three “how” sub-questions:
1. How do teachers adjust pedagogical practices in 1:1 classrooms?
1a. How do 1:1 devices in classrooms influence teacher pedagogical
practices?
2. How do teachers describe shifts in their classrooms since implementing a 1:1
program?
2a. How do teachers perceive student academic engagement in a 1:1
classroom?
2b. How do 1:1 devices in classrooms influence communication for and
between teachers and students?
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2c. How do 1:1 devices in classrooms influence communication for and
between students?
For Yin’s second condition about researcher control, I was not connected to BRSD or any
schools when the 1:1 program was implemented; however, I did join the District in their
third year during the elementary program expansion. By the fifth year of the program,
based on position, I did not have the authority to make any instructional changes, adjust
classrooms, appraisals, or assessments of teachers or schools. I did have the authority to
influence the selection of replacement devices and the configuration of the 1:1 devices.
During my tenure, no foundational changes were made to the devices or their structure
that impacted this study’s outcomes. Lastly, this research focused on a modern
phenomenon with a real-life setting: teachers in a K-5 school making pedagogical
changes due to 1:1 devices in their classroom.
In support of the research goals, a key target was to provide a thick description of
a teacher’s pedagogical changes, illuminate teachers’ and students’ experiences, and
reveal classroom engagement and communication information. Merriam (2009) defines
thick description as “the complete, literal description of the incident or entity being
investigated” (p. 43).
Role of the Researcher and Bias
As a former administrator responsible for the District’s technical operations,
including the 1:1 program, I know that participants may have thought I was attempting to
seek positive results regardless of the data gathered and information provided. To address
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this, I reviewed the informed consent process with participants. I also shared that the
purpose of this study is not to validate the success or failure of the 1:1 program but to
understand how and why pedagogical changes occur in 1:1 elementary classrooms.
In this study, I served as the researcher performing the interviews and engaging in
evidence analysis. I was responsible for accessing participants’ thoughts and feelings,
even though it may have been challenging given the teacher's personal and professional
nature. I kept notes during data collection and analysis to mitigate researcher bias and
reflect on my engagement with the data. This ensured that I focused specifically on the
data and evidence support and not my historical or personal influences. Also, I committed
to considering all the data as presented, doing my best to set existing assumptions to the
side. By reviewing documents and resources created by the teacher and their
questionnaire and interview responses, I followed up on gaps between questionnaire
scores, TPACK representation in the documents, and responses during the interview.
Study Participants and Setting
Population
This study's population was elementary teachers who work in schools with 1:1
device initiatives. As discussed above, the program at Kodiak Creek was purposefully
chosen because it represented an established 1:1 program at a district with a history of
focus on pedagogy and instruction. Serving Kindergarten through 5th grade, Kodiak
Creek has four teachers for each grade level, two physical education teachers, and one art
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and music teacher. Students are also supported by six special education teachers, nine
support staff, and five teaching assistants.
In alignment with the study’s research questions and purpose, the sampling frame
for this study included elementary grade-level teachers at KCES. Teachers at the school
have a wide range of years of service, from some teachers in their first year of teaching to
over 25 years in education. This represented the population at BRSD as the teacher
service field extends from the first year to retiring teachers in elementary classrooms.
Sampling Method
Initially, I planned a purposeful case sampling approach by doing initial
classroom visits to identify possible teacher participants using 1:1 devices in their
classrooms. Teachers would be identified based on who demonstrated a balance in using
the student’s technology device in their lessons and modeled connections to a potential
for strong TPACK. Examples would have included alternative assessments to check for
understanding, like using the Chromebook to capture evidence in a science experiment or
collaborating on a wiki to create an interactive reading summary. Negative cases would
have been identified in classrooms where technology is ineffective for instruction and
student learning. Through this process, I hoped to gain a richer and more in-depth
understanding of the pedagogical changes in 1:1 classrooms.
As a result of the COVID-19 pandemic, classroom visits were not permitted,
making purposeful case sampling impossible. Instead, I pivoted to use a convenience
sampling model given the school conditions. This approach supported the recruitment of
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participants at KCES if they were elementary classroom grade-level teachers, used 1:1
devices in their classroom, and had at least three years of consecutive service at the
school. Three years of service at the site school was critical because the date marked the
beginning of the 1:1 program. All other respondents were not eligible for the study since
they would have started as teachers at the site after the program was implemented or did
not ever use Chromebooks in their classrooms—this sample best-supported providing
insights into the research questions. Based on staffing limitations at the site, this study’s
sample size was limited to five to eight teachers in the school. The larger goal was to
arrive at data saturation where responses are “[to the point that I begin] to see or hear the
same things over and over again” (Merriam, 2009, p. 219).
After adding compensation, extending the study timeline, and following up with
the potential participants using different outreach approaches, I could not recruit further
teachers for the study. Of note, seven teachers did complete the informed consent
process. However, they opted not to participate despite my best efforts to pare down the
requirements to gather as much information as possible from potential participants.
Seventeen respondents opted not to participate and provided feedback indicating that: (a)
they were “exhausted from the school year and […they…] needed a break,” (b) this “was
one more thing they would have to do,” (c) they were unsure “… if the District would be
able to identify [teachers] in the study” and (d) they were resolved that “no one would
listen to what [they] have to say.”
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Recruitment
Before collecting data for this study, BRSD’s Superintendent provided a signed
Letter of Cooperation to allow for the recruitment of District teachers (See Appendix C).
Once approved for data collection through Loyola’s Institutional Review Board, I
reached out to Kodiak Creek’s building principal to introduce myself and the study (See
Appendix D). The email introduction reiterated that the District supported this study
based on a Letter of Cooperation and voluntary teacher participation. At no time did the
principal receive a list of any participants, nor was participant data ever shared with the
District.
After my introduction email, I sent an e-mail from my Loyola University Chicago
email account to all teachers at the site (See Appendix E). This recruitment e-mail
included information about the study and a link to review the Informed Consent
document. Upon reviewing the Consent, participants could join the study and receive a
Participant PIN used later. Among the participants were one 4th grade teacher, two 5th
grade teachers, and two “Specials” teachers –who teaches Physical Education and another
who teaches Art (see Table 8). Each teacher was coded and represented with a four-digit
code to keep participant identities confidential. Each teacher provided a pseudonym to
protect their identity further. All participants taught for more than three years at the site
school and used Chromebooks in their classrooms in a 1:1 capacity for at least the past
three years.
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Table 8
Participant Summary
Name

Age

Gender

Average
class size

Grades
taught

Years at
KCES

Years at
BRSD

“Sally”

57-63

Female

28

5th

7 Years

27 Years

“Poppy”

50-56

Female

26

K – 5th

22 Years

27 Years

“Amy”

43-49

Female

25

K – 5th

9 Years

24 Years

“Terry”

57-63

Female

28

4th

7 Years

22 Years

“David”

29-35

Male

25

5th

4 Years

4 Years

All participants signed a Consent to Participate in Research (See Appendix F), which
included the purpose of the study, anticipated commitment, and the risks/benefits to
participating. The Consent also reviewed participant confidentiality and processes to
ensure secure storage and retention guidelines for their data. A review of the Consent,
especially the sections for privacy and security of related documents, was discussed
before each session, with verbal confirmation from each participant. Data collection for
the interviews took place over Zoom, and the submission of sample curriculum resources
was completed using a Qualtrics survey (See Appendix H).
Data Instruments
When considering the types of data instruments needed to serve as evidence and
supports, Yin (2017) recommends gathering six sources of information to triangulate a
study’s findings and claims: documentation, archival records, interviews, direct
observations, participant observation, and physical artifacts. For this study, I gathered
data that would support triangulation by conducting teacher interviews, reviewing
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internal and public-record program documents about the implementation and progress of
the 1:1 program, teacher work products, lesson plans, outcome reports, board
presentations, a historical analysis of focus group reports, and questionnaires. No student
data was collected or reviewed as part of this study as the focus was on teacher pedagogy
changes. Table 9 provides an evaluation crosswalk table (O’Sullivan, 1991) for the
connection between the study’s research questions and data instruments:
Table 9
Crosswalk Table of Research Questions and Data Instruments
Data instruments
Questionnaires

Documents
or Artifacts

Interviews

✓

✓

✓

How do 1:1 devices in classrooms
influence teacher pedagogical practices,
including the planning and design of
instruction, selecting content, and
delivering instruction, including
instructional strategies, assessment
strategies, techniques, and procedures?

✓

✓

✓

How do teachers describe shifts in their
classrooms since implementing a 1:1
program?

✓

✓

✓

How do teachers perceive student
academic engagement in a 1:1 classroom?

✓

✓

✓

How do 1:1 devices in classrooms change
communication for and between teachers
and students?

✓

✓

✓

How do 1:1 devices in classrooms change
communication for and between students?

✓

✓

✓

Research questions
How do teachers adjust pedagogical
practices in 1:1 classrooms?
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Structured Questionnaire
After reviewing and completing the Informed Consent process, participants
completed a four-part questionnaire (See Appendix H). The questionnaire included focus
areas on the teacher’s background and demographic information, level of technology
integration in the classroom, a self-assessment of TPACK levels, and perceived
technology barriers for students in the classroom.
Part A: Background and Demographic Information
This first section of the questionnaire aimed to understand the teacher’s
demographics and their experiences with technology before engaging in the 1:1 program.
Before the following sections were presented, questions were structured to understand
any predispositions, positive or negative, to technology. In addition to gender and age,
questions included years of teaching experience at the site and district, grades taught, and
content areas where instruction is provided.
Part B: Level of Technology Innovation (LoTi)
In the next section, teachers responded to statements connected to their level of
technology innovation and implementation in the classroom, also known as LoTi. A
portion of the LoTi Digital Age Survey (Moersch, 2010) was used to assess how school
teachers integrate technology into their instructional practices. The survey was developed
based on the LoTi Framework (See Appendix Q), suggesting that teachers move across
eight stages or levels of change as they implement technology in their pedagogy
(Moersch, 1995, 1999, 2010). These levels include: (0) Non-use, (1) Awareness, (2)
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Exploration, (3) Infusion, (4a) Implementation [Mechanical], (4b) Implementation
[Routine], (5) Expansion, and (6) Refinement (Moersch, 2010, 2011). As teachers move
from level to level, changes can be observed in their instructional practices. An example
of this transition is when teachers move from “Level 0 – Non-use,” where assignments
and tasks require little to no technology skillsets. Later moving through other levels,
teachers will facilitate higher echelon thinking, and students will solve authentic, realworld problems with technology. These transitions align with student-centered learning
experiences where technology is viewed as an available resource to be used intentionally
and not solely for technology's sake (Moersch, 1995).
The complete LoTi Survey looks at three main areas of focus: levels of
technology innovation, personal use of technology, and instructional technology
strategies. Since the focus of this study included a teacher’s level of technology
implementation in connection to TPACK, only the first section was added to this study’s
questionnaire. With more than 25 years of studies on the LoTi survey examining the
content, criterion, and construct validity (Moersch, 1995; Stoltzfus, 2006, 2009), it has
become a statistically valid and reliable tool with scores of α = 0.90 overall (LoTi
Connection, 2012; Mehta, 2011).
Participants were provided an introduction to this section which asked teachers to
think about their “classroom before COVID-19 school closures, and remote learning
[and] respond to the following statements in terms of [their] uses of technology resources
in the classroom using the scale provided.” The twelve items used an eight-point verbal-
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frequency scale: Never (0), At least once a year (1), At least once a quarter (2), At least
once a month (3), A few times a month (4), At least once a month (5), A few times a
week (6), and Daily (7). Participant scores and feedback are included in Appendix O.
Part C: TPACK Self-Evaluation
In the third section of the questionnaire, participants responded to questions
connected to each TPACK domain to self-assess their development in each area. Included
items were selected from TPACK surveys that were previously verified with reliability
scores between α = 0.90 and 0.93 (Archambault & Crippen, 2009; Chai & Koh, 2017;
Koh et al., 2015; Schmidt et al., 2009). Each of the 35 survey items in this section was
rated based on a seven-point Likert scale: (1) Strongly Disagree, (2) Disagree, (3)
Slightly Disagree, (4) Neither Agree nor Disagree, (5) Slightly Agree, (6) Agree, and (7)
Strongly Agree. Calculations were determined based on the TPACK Domain, questions,
and total possible scores in each area, as included in Table 10.

138
Table 10
Calculating Participant TPACK Scores
TPACK Domain

Items

Total Score

Possible

Calculation

N/A

CK1+CK2

42

TS∕TP

CK – Subject 1

13a-c

13a+13b+13c

21

TS∕TP

CK – Subject 2

15a-c

15a+15b+15c

21

TS∕TP

PK

11a-f

11a+11b+11c+11d+11e+11f

42

TS∕TP

TK

10a-f

10a+10b+10c+10d+10e+10f

42

TS∕TP

PCK

18a-d

18a+18b+18c+18d

28

TS∕TP

TCK

17a-d

17a+17b+17c+17d

28

TS∕TP

TPK

16a-d

16a+16b+16c+16d

28

TS∕TP

TPACK

19a-e

19a+19b+19c+19d+19e

35

TS∕TP

Calculated TPACK

N/A

↓↓↓↓↓↓↓↓↓↓

42

TS*TP

CK

+

3

+

∗ 0.6 +
36.4

+

3

+

∗ 0.4

Part D: Perceived Technology Barriers in the Classroom
In the final section of the questionnaire, teachers were asked to review their
perceptions of student barriers to using technology in the classroom. Focus areas were
based on studies that examined both teacher and student perspectives with a lens toward
first-order barriers (Hew & Brush, 2007; Wood et al., 2005). This section aimed to
understand how teachers' perceptions of student technology barriers related to a teacher’s
LoTi and TPACK self-assessment scores. Each of the 15 survey items in this section was
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rated based on a five-point Likert scale: (1) No Impact, (2) Very Little Impact, (3)
Somewhat Impactful, (4) Quite a Bit of Impact, (5) A Great Deal of Impact.
Document Analysis
In addition to 1:1 program documentation and BRSD publicly available
presentations, three key document and resources areas were analyzed: (1) teacher sample
curriculum resources, (2) historical survey reports, and (3) focus group results. The focus
of each document type was to understand how teaching pedagogy was impacted by
outside sources, context, or forces.
Teacher Sample Curriculum Resources
As part of the questionnaire process, participants were asked to provide lesson
plans and other classroom materials from each TPACK domain (See Appendix J). Three
participants provided materials that were analyzed for representations of TK, PK, and
TPK. After completing the questionnaire and document analysis, I conducted semistructured Zoom interviews to understand participants' classroom experiences and discuss
their pedagogical changes. During these interviews, I asked follow-up questions about the
materials provided and participants' interpretations of the connections to each TPACK
domain.
Semi-Structured Interviews
Due to COVID-19 restrictions, participating teachers were not interviewed in
person. Using semi-structured interviews, participants detailed their lived experiences
and had an opportunity to make sense of the study’s phenomenon. The questions served
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as a starting place for discussion; however, I provided a more tailored interview
experience with sample work and the questionnaire scores. For example, while I could
not meet the participants in person during the interviews, I learned more about each
participant through documents they shared and the questionnaires completed before each
interview. All participants were interviewed using the same protocol.
Participants scheduled and engaged in three interviews as part of the study. As
part of this three-interview approach, participants were included in the member checking
process at the end of each interview. Several researchers provide recommendations and
guidelines on performing member checking (Creswell, 2005; Stake, 1995; Yin, 2014).
Each set of guidance has a slightly different perspective. Stake (1995), for example,
identifies participants as actors and includes them in the reviewing a rough draft where
participants are highlighted. The goal is for each actor to check for accuracy and provide
feedback for any alternative explanations. While the feedback could be helpful, the
researcher does not guarantee that the insights will be included in the final draft. Creswell
(2005) describes member checking as:
Member checking is a process in which the researcher asks one or more
participants in the study to check for the accuracy of the account. This check
involves taking the findings back to participants and asking them (in writing or in
an interview) about the accuracy of the report. You can ask participants about the
many aspects of the study, such as whether the description is complete and
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realistic, if the themes are accurate to include, and if the interpretations are fair
and representative. (p. 252)
Unlike Stake, Creswell does not detail how to handle discrepancies between participant
feedback and the researcher's interpretation. Yin (2014) advances member checking by
seeking a participant’s support of the findings and potentially generating new evidence
that may not have been identified previously. Yin does caution that “participants may
cling to their own perspectives and disagree with your conclusions and interpretation, but
these readers should have the opportunity to challenge a study’s key findings” (p. 199).
Yin also indicates that the study should be considered unfinished if a disagreement occurs
until the misalignment is resolved with further evidence or clarification.
Interview One
The first 45-minute interview focused on establishing a baseline profile for each
teacher, understanding the training and professional development opportunities available
throughout the 1:1 program, and learning about each teacher’s instructional practices and
examples of student behaviors with 1:1 devices. Developing a baseline included teachers
reflecting on when devices were first available in the school and their current
experiences. The first interview questions and their connection to the research questions
are included in Appendix I.
Interview Two
In the second 45-minute interview, I summarized the first interview to account for
the feedback and perform member checking. Participants reviewed their transcripts, and
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the researcher shared a summary of the previous interview. They also had the opportunity
to provide additional information or correct any information. During the second
interview, participants discussed their perspectives on using technology and making
pedagogical decisions in an online environment. While COVID-19 and remote learning
are not directly tethered to the research questions, I could not miss asking these questions
because of this unique opportunity since participants were going through another set of
pedagogical shifts. The second interview questions and their connection to the research
questions are included in Appendix I.
Interview Three
In the third 45-minute interview, I summarized the second interview to account
for the feedback and perform member checking. Participants reviewed their transcripts,
and the researcher shared a summary of the previous interview. They also had the
opportunity to provide additional information or correct any information. I also covered a
few questions that bubbled from the first two interviews across participants. These
sessions covered all questions to ensure a comprehensive data set across participants. The
third interview questions and their connection to the research questions are included in
Appendix I.
Participants also participated in an interactive activity based on Krauskopf,
Foulger, and Williams’ (2018) proof-of-concept study, which analyzed teachers’ ability
to reflect on their professional knowledge. The study evaluated the Graphic Assessment
of TPACK Instrument (GATI) instrument initially developed for high school teachers by
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Foulger (2015). Using Google Slides, the exercise was adapted for elementary teachers
and involved participants using Google Slides to self-evaluate their perspective on
TPACK and how social-emotional learning is connected to TPACK by adjusting each
domain's size, shape, and proximity (See Appendix K). They were also asked to consider
how Social Emotional Learning factors into the domains, if at all. Lastly, teachers were
asked to discuss a representation of their ideal level of knowledge in each respective
domain.
Data Collection and Procedures
While considering this study’s procedures, I wanted to ensure that the participants
had a safe, comfortable, and appropriate space and dedicated time to participate. Since
qualitative interviews offer the opportunity to gain a more in-depth understanding of a
participant, I wanted to be both sensitive and purposeful in the approach. As a former
District staff member and knowing that these discussions would be about their classroom
experiences and pedagogical practices, I promoted and recognized researcher
responsibilities and reporting separation. These areas of focus and mitigation strategies
were discussed in the researcher bias section on page 128. After submitting their
Informed Consent, three 45-minute interviews were scheduled using PickTime11. With
COVID-19 forcing the closure of schools and safety protocols, in-person interviews were
not an option for participants and prioritized both parties’ safety. Interviews were held
11

PickTime is an online appointment scheduling service that facilitated the interview scheduling process.
Available appointments were directly connected to the researchers calendar for live availability.
Participants only provided their Participant ID as part of the sign-up process. Upon completion of the
interview, all appointments were removed from PickTime.
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using Zoom, a video conferencing platform, and a TPACK questionnaire on teacher
pedagogy was delivered online. Participants received an e-mail invitation after
scheduling their interview(s) signup and a reminder after completing the self-paced
questionnaire.
Semi-Structured Interviews
Interview data was collected using three formats: (1) audio-only recordings of
each Zoom meeting; (2) transcription of each interview and meeting notes provided by
Otter.ai, an AI-powered transcription service; and (3) the researcher’s paper-based
notetaking. The audio from each interview was recorded directly on my personal laptop.
All files were stored in an encrypted folder on the laptop, and no Zoom Cloud stored
content or resources will be captured. The audio was only captured since each interview
focuses on the participant’s comments, feedback, and ideas – not on their video feed.
I used paper-based notetaking to identify highlights and areas for follow-up;
however, this was being kept at a minimum to ensure that the participant knew that they
had my focus and attention. All paper-based notes were destroyed after completing this
dissertation. In addition to using paper, I leaned on Otter.ai, an AI-based transcription
tool, to focus on the participant and the interview. The service provides a draft transcript
after completing a Zoom meeting. Once provided, I listened, edited, and corrected any
transcript inaccuracies. Any copies of the transcripts from the cloud-hosted environment
were immediately deleted and were stored on my secured personal laptop. Otter’s privacy
statement cites that upon deletion, they “take measures to render such Personal

145
Information irrecoverable or irreproducible, and the electronic files which contain
Personal Information will be permanently deleted” (Otter.ai Privacy Officer, 2020, p. 1).
All transcripts stored locally were forensically destroyed after completing this
dissertation.
Structured Questionnaire
The data from the questionnaire was collected using the Qualtrics service
provided by Loyola University Chicago. Each participant was provided with a unique
PIN at the end of the online Consent process. All response data was saved and stored
locally, with cloud versions deleted within 48 hours of completion. All questionnaires
stored locally were forensically destroyed after completing this dissertation.
The questionnaire provided an overall score for each TPACK region. These
scores provided an opportunity to connect a participant’s perception of their alignment to
the score, a lens for comparing identified attributes in the document analysis, and another
way to discuss changes in pedagogical practices. One respondent completed the survey
twice, but their results were omitted from the study after discussion with the participant
and confirming that they were duplicate submissions.
Participant Submitted Documents
Self-submitted curriculum documents were also collected using the Qualtrics
service provided by Loyola University Chicago. Participants were able to upload
Microsoft Word and PDF files as part of their responses. Also, they were asked to type in
a description of the resource and any connection to a TPACK domain.
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To protect the confidentiality of participants, each participant entered their
Participant ID, which was provided at the end of the Consent document. All response
data was saved and stored locally, with cloud versions deleted within 48 hours of
completion. All participant submitted documents stored locally were forensically
destroyed after completing this dissertation. Three respondents provided curricular
documents and classroom resources. All participants who did not respond were sent
follow-up communications; however, no additional materials were submitted.
Data Analysis
As the research questions echo the understanding that teaching and education
change and evolve, the data analysis and collection processes coincided. By approaching
data collection and analysis in this way, Merriam (2009) details that this allows a
researcher to make changes and test emerging concepts, ideas, themes, and categories
against data identified later in the study. The essential information usually comes from
unstructured questions where the exact wording is not planned. Using structured
questions and opportunities to advance other questions, I used a balanced approach,
collecting specific data and questions before the interviews and introspective data to
generate more questions to explore. The overall data analysis plan is detailed below,
including the ten stages following Figure 21.

MAXQDA 2020 for Analysis

MAXQDA 2020 for Analysis
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Figure 21. Data Analysis Strategy
As each interview was completed, it was transcribed on the same day. The
expedited timing ensured that the discussions were still fresh in the researcher's memory
and shared back information with each participant. As referenced previously, transcripts
were generated from audio recordings using Otter.ai and then reviewed by the researcher
for accuracy. The accuracy of the Otter.ai was dependent on the proximity of the
microphone to participants, background noise in the environment, and ensuring that only
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one individual was talking at a time. On average, the AI-based transcription process was
80% accurate. The gaps in the transcription process involved corrections for overall
accuracy, use of slang or jargon, running sentences with no punctuation, use of acronyms,
and filler words like “um,” “uh,” and “eh.” After reviewing the interview transcripts,
each was organized into a folder by interview number. Document variables were assigned
to the documents, including Participant ID, document group, and medium.

Figure 22. Document Folder Structure in MAXQDA 2020
To ensure that later stages analyzed similarly structured interview data, preparing each
interview included the application of several recommended transcription strategies
(Dresing & Pehl, 2015; Kuckartz et al., 2008): (1) each contribution was entered as a
separate paragraph, (2) paragraphs for the participant and researcher were consistently
introduced by “Participant 0000:” or “Adam Smeets” respectively, (3) language and
punctuation were standardized slightly, but word order remained even if grammatical
errors were present, (4) affirmations or agreement noises were not transcribed unless they
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interrupted the interview, (5) longer pauses and breaks were represented with dots and
timing in brackets “(… 5 seconds …)”, and (6) external interruptions were noted with
brackets “((dog barking)).” An example of this structure is included in Figure 23.
Interview Date,
Time and Length

Keywords frequently identified in the interview

Participants in the interview
Researcher and Timestamp

Participant and Timestamp

Questions underlined and bolded for emphasis

Redacted

Language and punctuation standardization
Redacted

Note. Portions of this image are redacted as they contain actual transcript
communications from the participant.
Figure 23. Sample Transcript with Common Elements Identified
Initial exploration of the interview data produced a word cloud (see Figure 24)
that included anticipated keywords such as students (f=354), classrooms (f=348),
Chromebooks (f=123), learning (f=116), and teachers (f=100), but also included other
surprising representations like love (f=104), understanding (f=54), togetherness (f=54)
and appreciation (f=45). These themes will be explored further in Chapters 4 and 5.

150

Figure 24. Initial Data Exploration
After exploring the interview data in Stage 1, the first coding cycle began by
identifying keywords and ideas from documents, interviews, and other resources. In
contrast, some researchers have noted that there is a perception that coding is just a
technical exercise and a step toward higher-level thinking (Miles et al., 2020); it is where
the analysis process can start. As referenced earlier, my goal is to prioritize the voice of
the teachers in this study. In vivo coding was the logical first coding method used since it
uses the actual words and phrases of the participants. Each of these codes represented a
symbolic link to the information identified, which will be later distilled. Table 11
provides examples of the researcher's identification of In Vivo codes from interview
transcripts. These quotations will be used throughout the remaining review of states in the
coding and analysis process.
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Table 11
Example In Vivo Coding Entries
Quotations from Interviews
It's just a mindset1. I think that it's so
hard2. I'm coming from a different world
than these teachers3. It really depends on
the teacher4. We have teachers that have
been here for 20-30 years. We get caught
in this comfort zone6 where we're not
willing to change7.
So I want them to play some games8 that I
hope it'll support what I'm looking for9
in that whatever the skill is that we're
doing, and trying to find things that
aren't too baby or high school10.
I'm not a person that thinks about using
quick exit slips11, but I see where that
would be great. I don't take time to do
that. I wish I did12. As somebody who can
see that possibility, that would be a great
use of technology13 and maybe in the next
couple of years, I should start doing that
more14.

Preliminary Code
1
“just a mindset”
2
“it’s so hard”
3
“different world than these teachers”
4
“depends on the teacher”
5
“teachers that have been here for 20-30 years”
6
“caught in this comfort zone”
7
“we’re not willing to change”
8
“play some games”
9
“hope it’ll support what I’m looking for”
10
“find things that aren’t too baby or high
school”
11

“quick exit slips”
“I don’t take time to do that. I wish I did.”
13
“great use of technology”
14
“I should start doing that more.”
12

After completing In Vivo Coding in the second stage, I started line-by-line (LBL)
coding each of the interviews, followed by re-reading the interviews and assigning for a
priori codes. As implied by the name, the process of LBL coding leads to applying a code
to each line of data reviewed. LBL coding is time-consuming, taking upwards of ten
hours for the interview data collected. Nevertheless, it supported opening up the data to
ensure that a researcher does not miss any important details during the previous stages of
analysis. An example of this exercise is included in Figure 25, with both LBL and
deductive codes represented.
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Figure 25. Example Line-By-Line Coding Entries
In addition to LBL coding, a thematic analysis of the data was conducted using a
priori codes. These codes were developed from three sources: (1) BRSD’s Portrait of a
Graduate and its connections to the alignment of teacher expectations by the District
(Bear Rapids School District, 2018b), (2) ISTE’s Essential Conditions for Technology
Integration to understand the District and school environment based on standards
identified by the District (International Society for Technology in Education, 2021), and
guided by the theoretical framework (3) Mishra and Koehler’s (2006) TPACK domains.
Further detail on the rationale and value for each code source and the set is included in
Appendix P.
By applying the theoretical framework from this study, each form of data was
used to develop an initial organizational bucket to identify technology-integrated
instruction. Each bucket was evaluated while also looking for emerging themes and
inductive codes. I focused on how a teacher’s pedagogy changed rather than just TK, CK,
and PK as independent data or story points. I opted to proceed this way because I wanted
to take the first pass at developing codes, creating groupings, then revisiting the codes to
check for alignment to essential research connections. Table 12 provides the movement
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from preliminary codes to the finalized codes used to develop concepts and, after
reflection and adjustments, the resulting overall study themes.
Table 12
Example “Finalized” Code Entries
Raw Data

Preliminary Code
1

It's just a mindset . I think that
it's so hard2. I'm coming from a
different world than these
teachers3. It really depends on
the teacher4. We have teachers
that have been here for 20-30
years. We get caught in this
comfort zone6 where we're not
willing to change7.
So I want them to play some
games8 that I hope it'll support
what I'm looking for9 in that
whatever the skill is that we're
doing, and trying to find things
that aren't too baby or high
school10.
I'm not a person that thinks
about using quick exit slips11,
but I see where that would be
great. I don't take time to do
that. I wish I did12. As
somebody who can see that
possibility, that would be a great
use of technology13 and maybe
in the next couple of years, I
should start doing that more14.

1

“just a mindset”
“it’s so hard”
3
“different world than these
teachers”
4
“depends on the teacher”
5
“teachers that have been here for
20-30 years”
6
“caught in this comfort zone”
7
“we’re not willing to change”
8
“play some games”
9
“hope it’ll support what I’m
looking for”
10
“find things that aren’t too baby
or high school”
2

11

“quick exit slips”
“I don’t take time to do that. I
wish I did.”
13
“great use of technology”
14
“I should start doing that
more.”
12

“Final” Code
•
•
•
•
•

Mindset
Challenges
Tenure
Technology Rutt
Flexibility

•
•
•

Gaming
Subject-Connected
Grade-Aligned

•
•
•

Formative Assess.
Time Management
Aspiration

In Stage 4, concept maps were leveraged to develop concepts from the codes list.
Novak and Gowin (1984) recognized that the use of concept maps raises to the surface
meaning from a plethora of data. In this case, concept maps helped distill down the
hundreds of codes into a set of concepts used to develop categories and themes. Looking
at the research log, this was one of the more challenging stages. The logs reflect repeated
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frustration around “when will this reassociation end and the analysis begin;” however,
this was indeed part of the analysis process. This stage developed a series of hierarchical
terms that regularly raised whether two categories were mutually exclusive or could be
further consolidated. In some cases, even if consolidation was possible, the concept was
so broad that it served better as a standalone concept for further analysis.
Table 13
Example Concepts and Informal Concept Map
Preliminary Code
1

“just a mindset”
2
“it’s so hard”
3
“different world than a lot of these
teachers”
4
“depends on the teacher”
5
“teachers that have been here for 2030 years”
6
“caught in this comfort zone”
7
“we’re not willing to change”

8

“play some games”
“hope it’ll support what I’m looking
for”
10
“find things that aren’t too baby or
high school”
11
“quick exit slips”
12
“I don’t take time to do that. I wish I
did.”
13
“great use of technology”
14
“I should start doing that more.”
9

“Final” Code
•
•
•
•

•

•
•

•
•
•

•

Mindset
Challenges
Tenure
Technology Rutt
Flexibility

Concept
Mindset
Adaptation

Gaming
Assessment
Subject-Connected PK
Grade-Aligned
Formative Assess.
Time Management
Aspiration

Classroom Management
Personal Growth

Note. Color arrows are used to show how codes were associated with concepts, where
codes from other interviews are aligned to existing concepts, and where two concepts
were considered for merging (the dotted line between mindset and adaptation).
Reflexivity was a regular part of the analysis motion when distilling the data
within and between Stages 4 and 6. For clarity, the use of reflexivity is distinctly separate
from being reflective. While being reflective included my considerations on data
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collected and evaluating the information, the reflexive motion further required me to
consider how my perceptions and beliefs impacted selecting specific themes and codes
(Loughran, 1996; Schön, 1983). Through this reflection, adjustments were made to
separate personal beliefs and values from the data provided by participants.
Looking back at my audit logs, a research whirlpool that I was circling in was
linked to over-analyzing my connections to the concepts and feeling like the work was
never “done.” Over analyzing codes and data is a common experience among qualitative
researchers, but more so in cases where a researcher is close to the case(s) and site
(Schutt, 2019). I frequently used Post-Its on my monitor and workspace to remind me to
stay focused on the issue at hand, not on my connection to the site, participants, or
technology. As I will review in Chapter 6, this led to a real opportunity for personal
growth as a researcher to separate myself, as best as possible, from perceived outcomes
and instead to listen to what the data is saying.
As noted in Stage 5, the reflection and adjustment process often determined where
concepts could be consolidated. Higher-order categories often emerged once this
consolidation process could not be completed any further on a set of concepts. These
categories would include a broad enough representation of the previously merged codes,
but not without losing the spirit and intent of the original codes and assigned data. This
group of categories was then evaluated against other documents, and research was
gathered to determine where additional insights may broaden or narrow the category's
scope.
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Following the development of code categories, further insights about the research
questions were gathered from additional resources. Information was collected from 1:1
program materials, student and family handbooks, BRSD websites, and other District
materials. All materials were either publicly available on the BRSD’s current website,
available through the Internet Archive Wayback Machine or provided by District
leadership for this study. These additional data sources supported the triangulation of
previously identified categories and the discussion in Chapter 5.
Discrepant cases are cases or responses that do not fit the general feedback or
trend toward saturation and aim to modify a theory but not eliminate it (LeCompte et al.,
1993). When discrepant data was identified, it was included in the findings; however, it
may not fit the central themes or codes but is listed in the overall summary as an outlier.
Attempts were made to rule out alternative explanations or account for the
feedback in documents or other evidentiary sources. One example area where these
insights were in opposition with interview findings was from a 2017 Illinois Computing
Educators Conference presentation delivered by the District. This slide visually
represents TPACK as a three-stooled chair with legs supporting devices, content and
learning spaces, and pedagogy/professional development (see Figure 26). Several other
District documents also make similar representations, yet, in Chapter 4, nearly all
participating teachers identified a theme involving not enough ongoing or non-existent
training and professional development. This misalignment of understanding relating to
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professional development led to adding follow-up questions to the third round of
interviews for all participants.

Figure 26. District Representation of Pedagogical Grounding and 1:1 Devices
In this example, the categories of mindset and adaptation remained; however, a
new theme emerged from existing categories: professional development value. While
professional development was promoted and identified as a value by the administration,
this belief was not fully landed according to participants in the study, survey data, and
focus group responses. Without these insights, a key theme would not have been
elevated.
The nine stages detailed previously provide support for understanding the quality
of this research and its trustworthiness. After identifying the key themes and insights
from the data collected, a discussion of these results and conclusions is included in
Chapter 5.
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Research Quality and Trustworthiness
Trusting the findings of a qualitative study is the difference between a study that
can provide actionable insights and one that lacks compelling evidence that can be
dismissed. To reinforce the quality and trustworthiness of a case study report, Lincoln
and Guba (1985) identified a set of strategies that include focusing on credibility,
dependability, confirmability, transferability, and authenticity. I will identify the
strategies used in this study and the supports used to reinforce study trust below12.
Credibility
Credibility is related to the level of how “believable” a study is to the reader. I
performed member checking with participants to confirm that I accurately represented
their feedback. I adopted well-established research methods and peer-reviewed
instruments. Further, I encouraged honest responses as an independent researcher by
walking through the research consent process, anonymizing participant names, and
removing identifiers. I engaged in reflexive exercises by monitoring my process of
identifying emerging themes and noting the evolution in my Logbook (Lincoln & Guba,
1985). Once data saturation was reached where multiple participants repeated codes and
categories, I noted these saturation points.

12

There are many strategies in this section where crossover is present. For example, member checking and
triangulation of data and instruments are leveraged across credibility, dependability, etc.
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Dependability
Dependability13 points to the likelihood that if alternative evidence were gathered,
similar findings would be reached if repeated (Suter, 2014). I maintained a research audit
trail using MAXQDA’s Logbook. When opened, it automatically added a date/time entry
and supported the documentation of thoughts, ideas, and wonderings. It features the same
tools and styling options as other word processing tools. All raw information, including
written field notes and documents, were stored and organized in a password-protected
MAXQDA file.
As the instruments for this study were developed and adjusted, the decisions and
goals for each were logged in the audit trail. These entries supported the data collection
process intentions, which were integral during data analysis and reporting. Beyond audit
logs, this study’s findings were triangulated by identifying multiple data sources,
including interviews, District documents, and questionnaires to inform themes, findings,
and recommendations. Throughout the study, I added benchmark notes that included any
adjustments or decisions related to procedures or the strategies that impacted
trustworthiness. The overall audit trail served as the process notes for this study.
When reducing data volume and conducting unit analysis, my choices and notes
were stored as entries in the Logbook. This data supports Malterud’s (2001) belief that

13

Koch (2006) posits that a study’s trustworthiness is increased if a reader can review and audit the
researcher's events, influences, and behaviors. Akkerman et al. (2008) suggest that audit trails represent an
assuring quality approach in a qualitative-based study. Originating from the concepts of a financial audit
(Koch, 2006), Lincoln and Guba (1985), and Halpern (1983), the audit trail includes processes for
collecting raw data, coding and analyzing notes, reconstructing data and codes, and the processes used to
develop themes.
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“the reader needs to know the principles and choices underlying pattern recognition and
category foundation,” and it is not enough to declare merely “[…] that qualitative
analysis was done, or stating that categories emerged when the material had been read by
one or more persons” (p. 486). The structure of meaning units, codes, categories, themes
were identified and classified, and the primary decision points were also entered into the
journal. These included the connections of each theme to the existing research.
Confirmability
Confirmability is directly aligned with controlling researcher bias in the study
(Suter, 2014). Patton (1990) indicated that while the best instruments do not require
human skill or perception, he acknowledged that absolute objectivity is not genuinely
possible. A researcher’s bias is unavoidable. I used my Logbook to document my
experiences and mitigate the risk that any findings are not from participants’ lived
experiences and my own. Reducing researcher bias required careful documentation of the
interview findings, a thorough coding process, and an extensive audit trail. While I would
have leveraged peer review outside of a dissertation as a program review, I leveraged
debriefing and member checking to ensure that each participant's report and vignette
represented their thoughts and ideas.
Transferability and Authenticity
Transferability is the ability for one study’s findings to be applied to other
situations and contexts (Merriam, 2009). Guba (1981) identified that there are two
strategies for supporting transferability and study validity: (1) collecting descriptive and
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detailed data and (2) documenting descriptions that provide detailed context. In addition
to providing a detailed, thick description of the District and site school in the study,
vignettes were created from recorded interviews transcribed verbatim from each session.
These vignettes supported providing an impactful and personal connection to each case.
Throughout creating the vignettes, all notes and reflexive journaling were logged in
MAXQDA as field notes. In regards to applying these cases to other teaching contexts,
the teachers in this study work at a suburban elementary school in Illinois. They must
meet the same standards as other teachers certified in Illinois.
Summary
Along with the theoretical framework and research questions, the methodology of
this study serves as the foundation for understanding the pedagogical changes made by
teachers in 1:1 classrooms. With 17 hours of teacher interviews, questionnaires, teacher
curriculum documents, and other resources, the guard rails for this study were informed
by a methodology plan which followed case study best practices. During COVID-19
closures, this study leveraged technology to deliver on a study that elevates teacher
voices, identifies opportunities, and provides a focus on shifts in practice. In Chapter 4,
the brilliant voices of teachers are lifted, and emerging themes from BRSD’s data are
highlighted. Chapter 5 will discuss these findings and conclusions from the study and
Chapter 6 presents a researcher reflection on the doctoral experience.

CHAPTER IV
CASE STUDY RESULTS
Overview
The purpose of this qualitative, retrospective instrumental case study was to
explore a district’s adoption of 1:1 Chromebooks in elementary classrooms and how
teachers changed their instructional practices because of the 1:1 adoption. This chapter
presents the findings of the five three-part interviews, document analysis, and a
questionnaire collected for this study. While there is no single approach to reporting the
five resulting cases, this study uses story-telling and vignettes to present the cases, share
stories, and highlight participant experiences and perspectives in connection to the
research questions (Erickson, 1986; Okri, 1997). Chapter 5 will further examine the
themes shared across the five cases using the constant comparative method (Glaser &
Strauss, 1967), including their relevance and significance to addressing the study’s
research questions.
Five Teachers, Five Vignettes of Pedagogy in Motion
Each of the following five vignettes was developed based on each educator's
interviews, questionnaire responses, and curriculum resources. The vignettes were crafted
in response to each of the study’s guiding research questions: (1) how do teachers adjust
their pedagogical practices in 1:1 classrooms, (2) how do 1:1 devices influence their
pedagogical practices, (3) how do they describe shifts in pedagogical practices, and (4)
162
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how do teachers describe changes in engagement and communication in their classrooms
as a result of 1:1 devices? Each vignette is introduced with a quotation used to represent a
prominent theme for each educator. Utilizing a quote symbolizes the detailed, thick
description of each educator's connection to their teaching pedagogy.
“teaching like the way it used to be; when they trusted you”
This first case introduces Sally (a pseudonym), a 57-63-year-old elementary
teacher in urban and suburban classrooms over the past 30 years. She is an early adopter
of technology with a background in computer science and supporting the science
curriculum development. Sally regularly tries out new resources and takes risks with new
instructional strategies.
In her two years before BRSD’s 1:1 program, Sally worked with students in a
STEM school classroom – a partnership with area school districts and co-sponsored by a
local private suburban university. She developed lessons based on reaching across the
content areas infused with instructional technology resources. Preparing lessons in this
way required a lot of her time to prepare such interactive lessons, but it was a time when
students deeply understood the value of her pre-work. According to Sally, “it was
teaching like the way it used to be when they trusted you.”
It was a lot of prep. As a teacher, I gained a lot of weight because the weekends
were sitting down and just planning, planning, and planning, and more planning. I
just did not get up from the couch where I sat, sat, sat, sat, and worked. Those
times that I did not plan in advance, I was pulling it together nightly, trying to pull
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up things to do. However, it was a beautiful time because everything was not
these little choppy sections like now we are going to do social studies, now we are
going to do this. Instead, everything was just woven together.
Sally often developed daily lesson plans to evaluate resources that aligned with the
learning goals for the day. At the same time, she considered potential new technology
applications for use in the classroom. Early on, her focus was on understanding new
technologies, troubleshooting issues when practicing in her classroom, and ultimately
exposing students to resources not introduced or available in their school.
At the end of her contract with the STEM school, Sally was prepared to infuse her
newly minted approaches, experiences, and pedagogy into her work at BRSD; however,
she was met with a brick wall. From the STEM incubator, which developed a selfdescribed fire for developing lessons that created deep understanding for students, Sally
transitioned to a place of frustration and disappointment.
When I came back, I was on fire. I was ready to go. Do you know what BRSD
told me when I wanted to bring these ideas back? “No, let's not do that.” That was
my biggest disappointment with BRSD – whether it was the fact that they were so
big that they could not find a way or that they did not, or were not willing to find
a way. And so that was that. I had a great experience at the STEM school, though.
Sally found that her ideas did not align because of BRSD’s size, expectations, and lack of
administrative support for such an approach to classroom instruction. She continued to
look for opportunities using her laptop and resources to support student exploration.
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Shortly after returning from the STEM School, Kodiak Creek Elementary School
(KCES) joined the 1:1 Chromebook pilot initiative launched at select elementary schools.
She now had access to a classroom resource to refuel the fire for her teaching style. With
access to devices, her students could engage in math activities in ways that historically
were only available to two or three students given time constraints.
As I was planning a math lesson, the goal was to understand balance. In the past,
students would use a pan balance to show how items could be moved and adjusted
to meet equal ratios. While I could have just brought in the pan balance from the
science room, my students would not have had the opportunity to try and balance
the pans. I found a lesson on PhET1 that was a real gold nugget. It presents
multiple shapes, but students do not know any weight values. Each student uses
their Chromebook to engage in the experiment, figure out the values of each
weight, and learn to balance the pans. They got the idea of adding on and taking
off and that kind of thing really quickly.
In Sally’s classroom, she is not afraid to try something new. Self-described as having no
fear in the classroom, she fosters an environment of risk-taking for the potential learning
rewards. If resources do fail, Sally and her students laugh it off, and the class moves on to

1

PhET is a collection of interactive, research-grounded science and math simulations. A project
based out of the University of Colorado Boulder, the collection is available free of charge to all
students and teachers from sponsors and donors.

166
something else. Such a transition is a critical moment, as it also indicates to her students
that they can take academic risks in a safe environment.
Sally did not recall professional development or learning opportunities when the
Chromebook effort was launched. Instead, she summarized the experience as, “Hey, you
are going to have these devices. And here you go.” On her wish list, she thought it would
be helpful for teachers to have access to a Chromebook to practice lessons, identify
troubleshooting steps, and ensure that activities will work as planned since the faculty
experience is different from that of a student. During the launch, one of the biggest
pitfalls was that teachers did not have resources to support their students; instead, needing
to send them to another location for help.
When selecting content and tools for her courses, Sally considers several factors:
does the content or device (1) support the standard or goal of the lesson she is trying to
teach, (2) allow students to create or challenge their thinking beyond rote drill and
practice, and (3) support student exploration or deeper dives on the lesson. To support
these areas and fundamentally student inquiry, Sally questions whether the resources
provided by the District miss the mark. While high-level tools support District-wide
instructional goals, it would be ideal for accessing options that align with the overall
curriculum beyond drill and skill exercises. Instead, Sally finds herself looking outside of
District-sanctioned resources to see what will fit the needs of her students and Sally’s
instructional goals.
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Each year I introduce several District tools used for math, reading, and writing.
Without fail, I hear the moans and groans of students who say they are tired of
using the same tools year over year. The programs have grown stale, and the
students know it. By association, we look stale continuing to use them and not
introducing new ways to use them.
Her utopian catalog contains standards-aligned resources and several options for
implementation in the classroom. Today, she struggles with finding the available time to
seek out these ideal resources. However, Sally shares her findings with other teachers by
sharing her ideas via email and the teacher’s lounge when available.
Considering how 1:1 devices have impacted Sally’s measurement of student
progress, she thinks that traditional practices are still valuable, like walking around the
room and checking homework. By moving around the classroom, she has an opportunity
to connect with each student offline and provide one-on-one support. From her reflection
on remote teaching, Sally found that this practice, in addition to having the Chromebook
as a vital link to learning, also curbed off-task behavior during independent student work.
I noticed a lot of off-task behavior, especially during writing. Everyone has their
ideas and is ready to write, but as I walk around the classroom, I see students all
of a sudden clicking off browser tabs as you come around to them. While this was
initially the case when the program launched, it is less now. But it is one thing
that clicked with me this year when we came back from remote learning – I
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started roaming the room expecting to keep kids on task. In reality, I did not.
Having 1:1 devices as part of their everyday existence has really helped.
Further, having closed Chromebook time to tie up the lesson, check for understanding,
and answer questions. Sally notes that she is not currently using exit slips or other
checkpoint tools, but it is possible for her future use.
Sally notes that her students love working with the Chromebook devices and
technology in general in her classroom. She notices that they are still engaging,
communicating, and feeding off each other with group activities. Each year, Sally
facilitates a discussion on cheating and reminds students that each group member needs
to contribute and generate ideas. She noted that conflicts like cooperation, sharing, and
teamwork occur in the classroom with or without Chromebooks. Students exhibit selftalk in these moments and discuss how they need to discuss their concerns and problemsolve to find a solution.
Overall, though, Sally has not observed where Chromebooks have been a barrier
to learning and group work. In addition to the devices, Sally finds other social benefits
that she has observed with communication between students. She notes that students will
often ask if they can work in a Google Doc together but finds that they still socialize and
exhibit shared creativity. More importantly, though, it allows a student to observe a
peer’s activities and bring them up to another level, bolstering everyone.
Sally describes that communication between her and the students is more robust
than ever. It manifests most during writing assignments since students can present drafts
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of their writing while exchanging comments and receiving feedback from their teacher in
near real-time. Providing such access and timely feedback can present challenges;
however, as Sally experienced, students will be online fixing things and asking for input
at midnight. In working with a student, Sally detailed that many of her students need a
little reassurance or supporting information to keep moving forward. By using comments
and exchanging information online, she can be the coach on the side rather than
interfering with the process. Moving away from the red pen, she supports multiple
revisions and opportunities to resubmit improvements. Students are also encouraged to
share their writing to grow as writers and constructively critique their peers.
Today, Sally’s classroom features a computer, a Ziggi documents camera, a
smartboard, projector, webcam, and speakerphones. With her students using their
Chromebooks between 50% and 75% of their day, she describes her classroom as more
fluid, flexible, and exhibiting student freedom for what they can do than ever before. An
example of this is her implementing an “Apple-esque” Genius Hour where students can
explore a topic of interest and present it to the classroom. One issue included an
examination of an area landfill where students gathered information and shared insights
on how to reduce trash and increase recycling opportunities.
Sally participated in a self-evaluation to more deeply understand her TPACK
scores. In Figure 27, she identified strengths in her pedagogical content knowledge and
technological pedagogical knowledge. Unsurprisingly, she noted that she has the
opportunity to further develop in relationship to her technological content knowledge;
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however, she stated that this reflects the lack of District resources that support her and the
curriculum. Sally’s scores also ebb and flow based on the time, day, and technology used

SELF-EVALUATION SCORE
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Figure 27. Sally’s TPACK Self-Evaluation Scores2
Sally’s TPACK self-assessment composite scores were used to create an estimated
representation of the relationship between each TPACK domain (see Figure 28A). Sally
was also asked to use shapes to represent her perceived relationship between each
TPACK domain using a Google Slide presentation deck. The activity included adjusting
the circles for proximity, priority, and the size of each domain in relationship to each
other. While adjusting these shapes, Sally provided her feedback on the interplay of the
domains. She organized her pedagogical and content knowledge circles in Figure 28B as
more significant than her technical knowledge.
2

CK scores for subjects areas are combined to create the overall CK score. PK, TK, PCK, TCK, TPK,
TPACK (Estimated) had questions aligned to determine their overall score. “TPACK Calculated” was
determined by calculating the overall weighted average of sub-scores from a total of 36.4 points and scaling
to a score of 42.
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Figure 28. Sally’s TPACK Self-Evaluation and Alignment
During her reflection on this process, Sally indicated that her historical
experiences with technology position her more positively than other teachers who have
had no experience with technology. She felt that her pedagogical and content knowledge
were similar in size, shape, and affinity. In contrast, technology knowledge was slightly
smaller since she has not kept up with the pace of technology in the classroom. When
thinking about new incoming teachers to KCES, Sally felt that pedagogical knowledge
was the most important since a teacher still knows how to teach even if you do not know
everything about the content area. Most notably, when referencing the technology

3

Sally and all other participants' self-evaluation estimates in Figure 28A were created using the Venn
Diagram Plotter application created by Pacific Northwest National Laboratory. This program can draw
proportioned and positioned Venn diagrams based on defined input values, including two and three circle
Venn diagrams. The program supports entry of sizes and specific amounts of overlap between the two (or
three) diagrams. This application is available at https://bit.ly/3jrcn89.

4

Sally and all other participants self-identified TPACK alignment charts were scaled down, retaining
aspects of fitting on each page but still directly copy her responses.
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domain, Sally felt that new teachers could “dabble in that and explore later. They will use
it a little bit but need to keep working on the content and pedagogy first.”
Sally also responded to additional questions to understand her Level of
Technology Integration (LoTi). The LoTi framework comprises eight non-linear stages
that reflect technology implementation in their classroom (Moersch, 1995, 1999, 2010).
As teachers move from level to level, changes can be observed in their instructional
practices. Based on her scores, Sally is at the cusp of Integration: Mechanical (see Figure
29), where technology serves as a foundation to provide a rich context for her students to
understand relevant concepts, themes, and outcomes. Sally identified that this also
reflects some dependencies on pre-packaged resources in her classroom (LoTi
Connection, n.d.).

Level 6 Refinement

LoTi Scale

Level 5 Expansion
Level 4b Integration (Routine)
Level 4a Integration (Mechanical)

4.233
4

Level 3 Infusion
Level 2 Exploration
Level 1 Awareness
Level 0 Non-Use

LoTi Score

Sally's LoTi Score

Average LoTi Score

Figure 29. Sally’s Level of Technology Integration Results
Sally linked some of these dependencies to the differences between her STEM school
experience and returning to the KCES classroom. As a point of clarity, Sally noted that
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being at STEM would likely have resulted in a significantly higher score on the LoTi
scale.
“technology meets in the gym”
The second case welcomes Poppy (a pseudonym), a 50-56-year-old elementary
teacher with 27 years of experience – 22 served at KCES. As a physical education
teacher, she works with students across grades K through 8. While Poppy finds
technology interesting, she does not see herself as a technology guru but more as a
consumer of technology. When starting her career in 1994, she never thought computers
would ever be in a gym. Until the most recent years of her teaching career, Poppy was
hesitant to use technology with students since the goal of her physical education courses
was for students to unplug from technology. This apprehension was partly related to her
students' level of technical abilities, which prevented her “fake it ‘till you make it”
approach. The other concern was that she found it challenging to incorporate technology
with class sessions that only meet for 25 minutes three times a week.
In a Specials classroom, Poppy feels that because her space is not a “classroom”
by District definition, the available opportunities for training and exposure to new
resources are limited at best. Training sessions for technologies were offered during
Institute Days, School Improvement Planning days, or during her cohort meetings – all of
which meant that she could not participate. While classroom teachers had the opportunity
to participate in these sessions, Specials teachers were “left to fend for themselves with
any other available resources.” Instead, Specials teachers like Poppy started sharing
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resources as a cohort. She was introduced to and found value in possible technology
opportunities by talking with other physical education teachers. Early activities included
students using a video camera and VCR to record themselves doing skillsets like
swinging a golf club or baseball bat. During these experiences, Poppy was often trained
on technology by her students, who pushed for using tools in her classroom.
My kids ended up teaching me tricks, which I actually loved. Because we flipped
our classroom and our kids became the teachers, which they found to be super
cool. It was not because I had been trained by the District. It was because I had
been trained by my kids. The kids had so much knowledge and opportunities to
do the things in the classroom more than me. They taught me – and I let them.
They just thought that was the best thing ever.
Making a move to consider technology resources in her classroom, Poppy looks at four
main factors: (1) will it enhance my students’ learning and understanding of what is being
taught, (2) will the technology adapt to a student’s individual needs, (3) considering her
time limitations, is the tool efficient for use in the classroom, and (4) does it represent a
quality resource. Poppy feels that a quality resource needs to be student-friendly, ageappropriate, and easy to read, understand, and navigate. Termed as “kid-ease,” she finds
that when these elements are not considered, students grow frustrated and exhibit off-task
behaviors – the most common of which stems from needing to decode challenging words
they do not understand.
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She developed her own custom class search engine using Google’s Programmable
Search Engine offering to mitigate this. This service allows Poppy to pre-populate sites
that will support younger students in their research process while filtering out websites
that may not be aligned with the instructional goals.
When students search for content for the assignment, it will bring up information
because I have hand-picked all of the links that will go in that search engine. I
know it is not Google, but it is just taking what I have chosen for them to look at
that I have vetted and know is safe content for students. This allows them to only
search for those resources that I have vetted and know are safe and quality
materials.
Poppy often shares her findings at her staff and departmental meetings when identifying
these resources. More specifically, though, she regularly meets with her Specials cohort
to practice and exchange what has worked in her PE classroom. They have exchanged
custom-created materials and co-facilitated lessons in each other’s classrooms. She
learned about Kahoot and its ability to provide interactive quizzes from another teacher.
In addition to creating an experience her students would enjoy, the ability to quickly and
easily create a quick resource was appealing. Poppy shared as an example that when she
moved from offering a Fitness Across the Curriculum test in paper/pencil format to an
online format, she reduced her manual grading time on 200 tests to 0 (see Figure 30).
This format for delivery also supported Poppy’s efforts to perform a statistical review and
identify trends based on student responses.

176

Note. This document is a test developed by Poppy with the assistance of some of her PE
peers regarding fitness skills, concepts, and vocabulary. It is given to 5th graders to
determine whether they have gained the knowledge and skills taught since kindergarten
to their start date at the site.
Figure 30. Fitness Across the Curriculum Assessment
Chromebooks made their way into Poppy’s school in 2017 when KCES started
distributing Chromebooks to upper-grade students. Her understanding at the time was
that the program would be implemented in phases with grades 2 – 5, but then devices
started to be issued to K – 1 students. She recalls regular experiences that the internet was
unable to support the needs of so many students using 1:1 devices and everyday items
where students would forget their chargers, charge their Chromebooks, or even bring
their Chromebooks to school.
It was a big learning curve for everyone, including parents. People freaked out
when the computer lab was going away. Parents were mad that they needed to
come to school. We heard it all the time. “I had to call my mom. Sorry, you had to
come up here, mom. Thanks for my Chromebook.”
Poppy shared that these delays impacted the student getting to work in the classroom, and
often there were no alternative options available for that student until their device was
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returned to the school. As computer labs phased out of buildings, she noted that
frustration grew that K – 1 students were prioritized for the space, even though they did
not have access to devices at the time. The experience was such that it was something
new, and by default, it does not matter how great it is; people will complain.
At the beginning of the program, her most direct connection to technology
resources was her students’ use of pedometers and heart rate monitors. She was hesitant
bringing Chromebooks into her classroom because teachers did not fully understand the
fundamentals of the devices, troubleshooting, and pedagogy. Poppy recalls that this was a
sentiment that classroom teachers also shared. When sharing this feedback, Specials
teachers and Poppy were directed to YouTube to train on Chromebooks and other related
online tools. While she sees that there have been improvements in District training since
Chromebooks were first introduced in the District, she still experiences that Specials
teachers are often forgotten. Poppy has even heard other teachers refer to the Specials
teachers as the “outliers.” To this day, she has not used a Chromebook.
Poppy identified that technology and the use of 1:1 devices in her classroom have
forced her to be a better teacher. While not a bad teacher previously, she found herself
getting into the routine of complacent teaching where “you know what you are going to
teach, when you are going to teach it, and how you are going to teach it.” By integrating
1:1 devices in her classroom and student challenges for more technology opportunities,
she had to rethink her teaching approach to support more innovative lessons while still
having opportunities to disconnect.
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Communication has never been an issue in her gymnasium for Poppy and her
students. Often students will engage with her directly or off to the side when other
students are engaging in an activity. Such a space creates an opportunity for students to
discuss personal questions and or issues related to the task or assignment. She has created
an inclusive classroom space, and students know her planning times. They often will visit
her and discuss school and non-school-related items.
Poppy further develops this model through her use of classroom technology by
creating activities that encourage engagement and communication like her iSpy exercisefocused activity (see Figure 31).

Figure 31. Poppy’s iSpy Classroom Activity
Students often work together in teams or present team challenges to encourage
competition. Developed using Google Slides, in this activity, Poppy’s students look for a
particular object and do an exercise that matches the number of items they found in the
picture:
I created a Thanksgiving-themed I-Spy activity where I had different images.
Students need to identify, for example, how many pieces of candy corn they
found in the I Spy. It has four different choices of numbers. So while the music
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played in the timer tick down, you chose the exercise and did that number. Then it
revealed on the next slide the correct number. So if you had chosen the correct
number, you were done. If you had not chosen the correct number, you did the
number of candy corns and that exercise. Then we went on to the next one. So it
was really fun. My kids were like, “This is really fun. Can you do another one for
a different holiday?” I am like, of course, which worked out great because I kind
of just use that as a template. However, it was a lot of work, but it was really cool.
And then well received. So to me, as I said, that is a success.
Poppy used images, PDFs, word art, YouTube timers, and other imagery to assemble
each slide.
Poppy also completed a questionnaire that asked about her teaching background,
instructional practices, TPACK alignment, and beliefs on classroom barriers to
technology adoption (See Appendix H). She identified having self-awareness in all
domains (see Figure 31) with an opportunity to develop her technological content
knowledge further.
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Figure 32. Poppy’s TPACK Self-Evaluation Scores
Poppy’s TPACK self-assessment composite scores were used to create an estimated
representation of the relationship between each TPACK domain (see Figure 33A). While
adjusting these shapes, Poppy provided her feedback on the interplay of the domains. She
organized her content knowledge circle in Figure 33B as more significant than her
pedagogical and technical knowledge domains. During her reflection, Poppy indicated
that she has a firm grasp of the content knowledge domain as a veteran teacher because
she regularly reviews materials and goes to conferences to make sure she remains current.
Considering her pedagogy, Poppy noted that she is a visual, kinesthetic teacher and
gravitates toward learning strategies that mirror this type of learning.
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Figure 33. Poppy’s TPACK Self-Evaluation and Alignment
As an example of this visual learning preference and pedagogy connection, Poppy
provided her “Volleyball Pedagogy” that she used as an instructional unit (see Figure 34).
The image identifies three areas showing how Poppy would seat or "arrange" students for
different types of learning, including auditory, audio/visual, and kinesthetic learners.
Poppy noted that she did not add the technology component of her teaching to this
diagram because it is rare that students were using their Chromebooks for a significant
length of time during this lesson. Chromebooks are utilized primarily for out-of-class
projects and assigned quizzes or related work in the gymnasium.
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Figure 34. Example of Classroom Arrangement for Learning Needs
In addition to the limited use of Chromebooks in her space, today, Poppy’s classroom
features a LED projector, speakers, portable microphone and camera, and external PC
HD camera.
Poppy’s reflections pair with her Level of Technology Integration score (see
Figure 35) in the range of Integration: Mechanical. Like Sally, Poppy’s connection to
Mechanical in the LoTi scale supports her rich context for students to understand relevant
concepts, themes, and outcomes; however, there are some dependencies on previously
developed resources in the classroom (LoTi Connection, n.d.). While she has used other
online resources, Poppy indicated she is taking skills she has learned along the way to
begin developing her resources and sharing them with her cohort of teachers. These
include the iSpy activities and partnering with teachers from other schools to develop
remote-based and in-person activities focused on physical education.
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Figure 35. Poppy’s Level of Technology Integration Results
“learning about a paintbrush before a keyboard”
Our third case introduces Amy (pseudonym), age 43-49, who has been an
elementary teacher for the past 24 years at BRSD, with the past nine years serving as a K5 grade Art and Art History teacher at KCES. Amy describes her use of technology in her
classroom as minimal and focuses her efforts on using art tools like the pencil and art
brush. She sees computers as just another tool for art and wants students to learn the
hands-on basics before learning another computer tool.
Every now and then, I tried to do a blog, but that went for one year, and then I did
not keep it going because I do not think many people were using it. Another year I
did [a grant request], and then I turned it in to get approved. I never heard
anything. School started, and I did not follow up on it. It was just very minimal
technology in my classroom, and I knew the bare minimum.
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With 50 minutes per week of instructional time, she also finds that there is not always
enough time to transition from presentation, activity, and cleanup to connect in another
way. She has been able to work with specific technologies like her District laptop to meet
District requirements like reporting attendance and presenting PowerPoints; however, she
does not align lessons around 1:1 devices.
Amy’s school joined the Chromebook initiative in 2017 when they were invited to
join. When 1:1 devices were first discussed at KCES, Amy recalls a sense of
abandonment regarding how Chromebooks were considered in the Specials since they
were more focused on academics: math, reading, social studies, and other classroom
subjects. There was a sense of fear that she would not know how to help her students
since she did not use a Chromebook. Further, Amy shared a lack of awareness of how
Chromebooks are used in classrooms at KCES. She wishes that the school could show
and support students using their devices throughout the day, not just in the primary
classroom.
When considering reducing this fear and anxiety, Amy thinks that training on 1:1
devices and usage in the classroom would be beneficial. For 1:1 device and pedagogy
training to be successful, there needs to be an understanding of what happens in the
Specials classroom – considering the similarities and differences.
When I was sitting at school and district training sessions, it was always geared
toward classroom teachers. I have no idea what they are doing, and I do not even
know how to use it.
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Much of the focus is perceived around the traditional classroom, not art, music, physical
education, and library instruction. Training for Amy should be aligned to how technology
could be practically used in these spaces and a set of recommended tools that connect to
the curriculum. When discussing other content area instruction, Amy noted that contentarea teachers had not visited her classroom to observe, nor has she visited a content-area
teacher to learn how they use devices and technology in their space.
Amy has looked at a few applications and tools that could be used in her
classroom. She considered the four criteria to determine if they would be successful: (1)
the program is successful with students, (2) the resource is easy to use, (3) it is easy for
teachers to implement, and (4) the tool is conducive to a classroom environment that is
limited on time. Because success in Amy’s classroom is aligned around a culmination of
student projects from the term, she emphasizes the fourth criteria since it limits her ability
to introduce new technologies or Chromebook-based resources.
When walking through her school after 1:1 devices were deployed, Amy
described that students were often on their headphones and perceived to be focused. She
could not tell whether they were engaged with the content, but they were glued to their
screens. In addition to being glued to the screen, Amy notes that students are working
more independently and not engaging in the same social ways that they have before.
There is a tendency to lean to the Chromebook than work with your friend.
Amy previously tried recording a lesson and sharing it with her students.
Similarly, there was high viewership and engagement with the video. She feels that this is
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because students really like video content on their devices and can pause, replay, and
review the material again, while in the classroom with live instruction, questions are
often held to the end of class. Like her previous observation, classroom discussion was
more limited after reviewing the video at the next class meeting.
Having a live and engaged teacher is really beneficial. Using the computer as an
enhancement to a lesson is good, but not to teach the entire thing in the absence of
a teacher as I have seen more of.
Amy feels that the Chromebook serves as an instructional replacement rather than a
classroom resource in some cases. This sentiment keeps Amy from considering other
uses of technology in her classroom.
Amy uses PowerPoint to share her materials with students in preparing for her
lessons. She considers how bringing background knowledge, vocabulary, and
multicultural elements interact with each unit. As part of this, she previews images and
movies to embed in her presentations and considers the appearance because, as she
describes, “I am an art teacher after all.” Amy does not use Google Classroom or share
her slides with students; however, she has created a plan B. She has recently encountered
technology challenges like a projector bulb that needs to be replaced or disconnected
from the internet in her classroom. As a result, she prints her slides just in case.
As Amy creates resources or identifies related content, she shares these resources
with her Art cohort colleagues. They collaborate around a Google Sites page to share
links and ideas. Further, while they meet on Wednesdays once per month, the sixteen
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teachers also have an ongoing text message chain to share ideas and ask questions. This
text exchange is an important communication vehicle for the group since it builds
relationships beyond Art and as a personal and professional learning community.
Amy answered a series of questions about her TPACK competencies and beliefs
on classroom barriers to technology adoption (See Appendix H). She has a strong selfawareness of pedagogical and content knowledge (PK/CK) with opportunities to develop
in areas related to technical knowledge (TK) area, including TCK and TPK (see Figure
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Figure 36. Amy’s TPACK Self-Evaluation Scores
Amy’s perspective supports the data from the questionnaire that she is:
[…] all about the content. Since I majored in art, I studied it that I know the most
about that area. To teach it, since there are different ways that you would have to
teach to the levels, you are always learning new ways to do that, but Art History
does not change.
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Amy has been laser-focused on her content area to understand that pedagogy is essential
and changing; however, she has a perspective that technology has limited use in her
classroom beyond presentations and sharing art on a projector.
Amy’s TPACK self-assessment composite scores were used to create an
estimated representation of the relationship between each TPACK domain (see Figure
37A). While adjusting these shapes, Amy provided her feedback on the interplay of the
domains. She organized her content and pedagogical knowledge circles in Figure 37B as
more significant and coupled than her technical knowledge domain.
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Figure 37. Amy’s TPACK Self-Evaluation and Alignment
While adjusting the TPACK domain circles during her reflection, Amy indicated that
while she has a crash course in using technology during remote learning, technology will
not prioritize her content and pedagogy.
How the face is broken up to do a self-portrait does not change, but how you
teach it on that level does change. You would teach it differently to
kindergarteners versus fifth-graders. So I am going to have to break it down even
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more. So that is an ongoing learning process of just breaking it down and having
different ways to teach the kids. Since I had a crash course in technology from
remote teaching, I do not have that mastered yet. I am still working at it. I am still
learning more, but the content the how to teach it is more my focus since I am
more hands-on, and the technology will come after that.
As part of her reflection on her approach to learning and technology, Amy’s Level of
Technology Integration score (see Figure 38) is in the range of Awareness, mirroring her
insights and feedback during the domain assessment. For Amy, in the Awareness stage,
technology-based tools are either 1) one step removed from the classroom teacher, 2)
used exclusively by the teacher, or 3) used to enhance teacher-directed lessons.
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Figure 38. Amy’s Level of Technology Integration Results
Amy’s classroom has a document camera, projector, and computer, which she uses
exclusively during her lessons. While one of her schools features a smartboard, Amy
indicates that she does not use it except to project her presentations.
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“keeping up with a speeding train”
Transitioning to the fourth case, we meet Terry (pseudonym), a 57-63-year-old
elementary teacher for 22 years at BRSD. She has taught at KCES for the past seven
years serving as a 4th-grade teacher providing direct instruction in Science, Social
Studies, Mathematics, and Language Arts. Terry worked as a teacher in several other
states before working at BRSD to build her experiences with different types of
curriculum and student age groups. Terry is self-described as having fundamental
technology exposure and learning more through hands-on work with devices and
resources.
Before 1:1 devices were implemented at her school, Terry used technology in
limited ways, such as email, conducting research, and completing student assignments.
She describes access to the building’s computer lab as a time crunch, given that they were
assigned only 50 minutes per week to use the space. The time constraint made it
challenging to complete a project or activity after getting the class started.
While we had 45 minutes per week to use the computer lab, that was only one
project a week. Then how do you work on that then the rest of the week? Do you
wait until next week to go back to it? Or do you just confine it to that amount of
time?
As a result, Terry described her experiences using the computer lab for her classes that
“went from once a week, or we could get in twice a week, or three times a week, if we
were working on a big project that for writing. That three times a week was rare, though.”
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Overall, Terry sees that the Chromebook program has been successful because
students have ownership of their classroom experience and develop their time
management skills. Reflecting on the rollout of the 1:1 program at KCES, Terry recalled
that very little training was provided to use the devices in her classroom or for the
curriculum. She completed several online training activities through YouTube but learned
more through hands-on engagement with her students and activities.
[…] other than learning how to open them up, turn them on, and make sure the
kids could turn them on, I do not remember much teacher training. […] As far as
someone sitting down and actually training us, no, not at all. Not at all.
During this time, her professional development was more focused on the content areas
and not on technology for three reasons: (1) there were not a lot of available District
resources, (2) she was unable to find other applicable training for her classroom, and (3)
she needed access to more fundamentals-based training like keyboarding and
troubleshooting. Looking back, Terry recommends that teachers have access to a device
to learn and practice, understand how the keyboard and device function, and troubleshoot
the devices with students.
As Terry considers the use of technology resources in her classroom, she looks at
the following three factors: (1) accessibility and availability of the resource, (2) the
resource offers differentiated exercises or instructional opportunities, and (3) can students
successfully engage in the resource. Webquests are one type of activity that Terry creates
for her students that combines these criteria. In an assignment on Rocks and Minerals,
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Terry identifies a series of websites and pre-vetted resources to encourage students to
explore and understand more about key topics related to the lesson (see Figure 39).

Figure 39. Rocks and Minerals WebQuest
In addition to self-created resources, Terry also uses Newsela with her students, which
offers 10,000+ articles from many genres. The articles are updated regularly and provide
student progress summaries in real-time for teachers. Terry regularly uses the leveling
feature. With a wide array of readers in her classroom, the reading difficulty level can be
adjusted to support individual learners in Newsela. After reading an article, students
complete a four-question comprehension quiz to check for understanding.
Considering assessment with students, Terry explored technologies for her
students as an enrichment type activity to parallel the math she was doing in the
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classroom. She pays for IXL math, a subscription that engages students across content
areas for personalized learning. Upon completing activities and pre-test assignments,
Terry can identify how students perform in mathematics. The District used aimswebPlus,
which screens and tracks math and reading performance; however, she always found
differences in scores based on the IXL assessments. Terry describes a recent interaction
involving a conflict between these scores and why multiple measures are essential:
IXL helps me explain to parents how their student progresses through parentteacher conferences and other discussions. One year, a parent wanted their student
to advance to the next mathematics level as a previous sibling had. I shared that
this was not the best year to do that; however, other tools were not indicating
performance concerns. I needed other data to inform this, so I used IXL, which
indicated that the student was not ready to skip two levels of math.
Her use of IXL allows Terry to monitor student performance frequently and ensure that
students are moving toward or exceeding grade-level expectations in math and other
content areas. She shares this and other tools with her colleagues through team meetings
and gathers new insights from conferences and events.
Terry considers the benefits for assessment she has noticed but has concerns about
student handwriting which has diminished in quality with the number of Chromebook
activities assigned. Something as direct as writing half a page on a sheet of paper can be
challenging for her students. Terry is interested in refocusing on the fundamentals like
holding a pencil correctly, forming letters, and overall formatting. The use of pen and
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paper extends to the printed form of student writing. With students not able to print their
documents from their Chromebooks, it has been challenging to share progress with
families.
Sometimes having a paper copy and having them be able to see it in printed form
is important. The parents being able to see it in printed form was helpful. Without
students being able to print, they did not have ownership of it. It was on screen,
yes. Nevertheless, you had to remind them that “we worked on that.” It is not as
visual to them, and it gets lost in the clutter of documents that we save all the
time. […] I know some parents may go online and check their student’s work, but
many of them do not. They do not see what their students are doing, so I print
them out.
Terry answered a series of questions to review her alignment to TPACK, her instructional
practices, and beliefs on classroom barriers to technology adoption (See Appendix H).
She has self-awareness of pedagogical and content knowledge (PK/CK) with
opportunities for development in the technical knowledge (TK) area (see Figure 40).
When asked about the PCK score included in the chart below, Terry felt this was an
anomaly and potentially a misunderstanding of the questions but that the other indicators
were accurate. After re-reviewing the questions, Terry inverted her responses to the
statements.
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Figure 40. Terry’s TPACK Self-Evaluation Scores
Terry’s TPACK self-assessment composite scores were used to create an
estimated representation of the relationship between each TPACK domain (see Figure
41A). While adjusting these shapes, Terry provided her feedback on the interplay of the
domains. She organized pedagogical knowledge as her dominant domain and content
knowledge in Figure 41B.
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During her reflection on her TPACK domain alignment and the difference in sizes from
technical knowledge to pedagogical and content knowledge, Terry indicated that her
experiences with technology are on par with other teachers in her age group:
I think there is still so much more that I could be doing or learning about with
technology and usage. However, I think for the age group that I am working with,
I think I am doing just fine. I just know that it is not nearly as much as I know
about content and pedagogy.
In addition to Chromebooks, Terry’s classroom features a computer, document camera,
smartboard, on-screen microscope, room camera on a tripod, and speakerphones. As part
of her reflection on trends in classroom technology and pedagogy, Terry commented that
the role of technology in education has been changing, for her starting with the ways she
engages with parents:
[…] technology is developing so much around us that it is a little harder to keep
up with, as opposed to content and the other. You know, some of it stays the same
for decades. Some of it has evolved greatly over the decades that I have been in
education. But I think technology is moving in to be such a major part. We
contact parents - we did not use to do that. We used to send home paper notes and
little pieces of sticky notes attached to papers for parents to see. So I think it is
gradually becoming such a bigger part that we do have to include it as, obviously,
something we do.
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This reflection pairs with Terry’s Level of Technology Integration score (see Figure 42)
in the range of Integration: Routine. At this level, students are engaged in real-world,
authentic problem-solving using technology resources (LoTi Connection, n.d.).
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Figure 42. Terry’s Level of Technology Integration Results
Terry noted that she is comfortable supporting a model of inquiry-based instruction.
While at the same time, her next step for integration in the classroom would include
emphasizing a more learner-centered, personalized, goal-setting structure and fostering a
path of self-monitoring.
“mentorship and technologically bridging social-emotional learning”
In the last case of this study, we meet David (pseudonym), a 29-35-year-old
elementary teacher, for the past six years. He has taught for the past four years at KCES
providing direct instruction in Science, Social Studies, Mathematics, and Language Arts.
David is committed to personal development and growth, including connecting to a
teaching mentorship.
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Before joining BRSD, David worked in a neighboring school district that used a
device checkout program to access Chromebook devices with sixty allocated to the
building. He experienced frustration and challenges scheduling the machines, let alone in
a sequence of days. Also, his experience with Chromebooks was limited, with most of his
learning coming through experimentation. With student excitement high in the school,
the Chromebooks were a popular item. His exposure started with students typing papers
and storing them in their online drives. At the time, he did not want to try complex things
with students but instead focused on keeping things straightforward.
In his move to KCES, technology, in general, was more prevalent in the school
and classrooms. David was part of the initial pilot program at Bear Rapids in the first
year. The 1:1 program was selective in the number of schools, grades, and teachers that
could participate. Kodiak Creek was selected as a participating school, and his classes
were chosen for the pilot. David’s impression of the pilot program was that the District
wanted to gather feedback and understand how teachers used Chromebooks and grew the
program. David recalls that the pilot was flexible, and nothing was structured in a way
that required specific deliverables for each pilot teacher.
By starting at the ground floor, David connected with other pilot teachers during
four scheduled meetings during the year to share insights and feedback. During these
meetings, the focus was less on the teacher experience but on how students would use the
technology. Several key questions that arose included, will students:
1. … be able to adapt to the new technology as quickly as we wanted them to?
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2. … use them appropriately?
3. … pay attention in the classroom? … focus on the teacher in the classroom?
4. … take responsibility for the equipment?
During their meetings, teachers shared what they were doing with Chromebooks from a
policy and procedure perspective, useful websites and how the program could change in
the future. With the larger roll-out, David was a point person to answer questions from
teachers new to the 1:1 program. He found that these questions persisted for the first
couple of years as teachers acclimated to the devices. Most notably, David was asked
about the right balance of screen time in the classroom.
The big hot buzzword trend word you always heard about was screentime. And I
think so many teachers were worried about, “I do not want to become too
dependent on Chromebooks. I want to be sure my students have a balance of
doing work on paper and just other activities in general.”
In response to this question, David felt that giving students a sense of routine was
important while balancing the pulse of the classroom. Today, David sees that most
teachers have a balance of 50%/50% use in the classroom, emphasizing that the
Chromebooks are not always open. Striking this balance requires that expectations be set
in the classroom of how and when Chromebooks will be used. David included an
example activity in Padlet where the class collectively determined the expectations and
rules (see Figure 43).
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Figure 43. Collaborative Classroom Rules Activity
Understanding the classroom pulse included understanding the types of resources
that engage his students. David regularly uses Twitter and other social media to locate
new activities for his students but appreciated the support he received from the
technology liaison in his building.
I have to understand that, no, I have to be willing to look for those resources. I
know my previous teammate, she is the liaison for the building, was always
sharing emails that included things she was trying in her classroom. I really
valued her insights and the things she presented to us.
In addition to identifying resources, David focuses heavily on engagement opportunities
and if technology is the appropriate tool for delivery when he plans his lessons. As one
example, he uses Mystery Science lessons to augment classroom discussions. This online
program provides video-based experiments and lessons for students. In years past, David
would have performed these lessons in the classroom. Students were more engaged when
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these experiments were conducted in the classroom. David feels that engagement
includes asking questions, discussing ideas and what might happen next, and producing
quality work. By moving lessons online through this service, David notes that this is a
compromise and sacrifice based on the schedule of classes.
When looking at 1:1 devices and the impact on assessment measures, David
found that scores differed with his math classes depending on the medium of delivery.
Device-based math scores were often lower than paper and pencil testing.
We faced the issue that while students were completing the assignments online,
they were not always showing their work. So, you did not get that quality if you
completed online versus on paper and pencil. To provide feedback and growth,
we needed a method that shows their work.
He feels that the online delivery scores are due to student stamina since completing
something online versus paper can take more time. Students, in turn, cut corners and do
not always show everything. Reflecting on this, David noted that teachers asked students
to complete 30 questions in an online assessment with a completion time of around 30
minutes. Internally, David’s cohort reviewed this to see if it was effective and determined
that they needed to change instead of the students. Instead of more extensive exams,
students would receive more frequent homework.
This resulted in higher quality results on exams. This was the same with
homework assignments. Instead of giving ten questions, we provided 4. They
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focused on the assignments and provided more quality responses than the 20
watered-down responses we received.
David’s classroom is focused on social-emotional learning and the overall impact on his
students. He is taking additional coursework to support his work with students in this
area. He identified that some of his students hid behind their Chromebooks through his
studies. They would rather complete an assignment with a group by sharing a document
than talking to them in the classroom. While this can be beneficial when learning from
home or completing a project after school, it creates a deficit in the classroom.
Sometimes, I find it so hard with some of these students when they are just
working in a group. You might have one or two students talking, and then there
are two other students just sitting quietly. For those students, they are asking,
“Can we just do this on a Chromebook? It is more comfortable for me.” But I
think that the social aspect is so important. If we do not teach that and encourage
it, it will keep adding up over the years.
David notes that it is crucial to be strategic with how students are assigned work and
support classroom communication. Some of his assignments are geared so that there is no
possibility of not talking or engaging. One example includes his Book Club exercise
where students are assigned a text and have different roles assigned for each student.
David uses the handout in Figure 44 to guide the discussion of group roles.
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Figure 44. Student Book Club Activity
David shared another resource that mirrors the TV Show Shark Tank and includes design
thinking as a school-wide activity. The goal is for students to work in groups to create an
invention that improves people’s lives. Along the way, they keep an idea notebook and
model their invention using Flipgrid. All students in the school vote on their favorite
invention aligned to “Be creative. Think outside the box. Have fun” (see Figure 45).
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Figure 45. Shark Tank and Design Thinking Challenge
As a 1:1 classroom teacher, David notes that he has changed his teaching in many
ways. Most notably, he is a facilitator and hands over much of the control to his students
during activities. Feedback from students has been positive that they have the freedom to
work, and for him, it is an opportunity to learn. David provided an example lesson that
includes student groups and encourages autonomy and collaboration in an activity
focused on developing a colonist survival plan based in 1600s Jamestown (see Figure
46).
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Figure 46. Collaboration and Engagement Activity from David’s Classroom
As with this lesson, David has also moved to a feedback and growth mindset
model. These motions have led David to consider using data to support his students and
growth. He has observed that this is not always the case with teachers in his building. It is
less tethered to years of service and more connected to their comfort zone and a
willingness to change.
David’s responses to the questionnaire about instructional practices and TPACK
alignment represent a self-awareness of his pedagogical knowledge (PK/TPK) with
opportunities for focus on content and technology. As part of his reflection on trends in
classroom technology and pedagogy, David sees that teachers are going to have to
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continue to evolve as far as programs, engagement, the structure, and the whole
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Figure 47. David’s TPACK Self-Evaluation Scores
David’s TPACK self-assessment composite scores were used to create an estimated
representation of the relationship between each TPACK domain (see Figure 48A). While
adjusting these shapes, David provided his feedback on the interplay of the domains. He
organized pedagogical knowledge as his dominant domain and technology knowledge in
Figure 48B.
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Figure 48. David’s TPACK Self-Evaluation and Alignment
During his reflection on his TPACK alignment, David noted that he has a strong
foundation for instruction and comfort with technology; however, with his constantly
changing field of interest, there is always more to learn:
I have a wide knowledge of different ways of how to instruct. I would say that
with technology, as much as I feel comfortable with it, I still feel like there is so
much that I have not discovered yet or other things that I can do. I would still say
my content knowledge just for, you know, my years of teaching; I still feel like
there is more information […] like the sciences […] or my content of writing is
something that […] I continue to work on. So, I put that one may be as my
smallest one (circle).
His LoTi score (see Figure 49) places David in the Refinement range, where the
curriculum is learner-based and outside a standard classroom's four walls. Students are
encouraged to use resources outside of the physical classroom and explore new tools and
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strategies, including subject matter experts (LoTi Connection, n.d.). Refinement mirrors
David's examples for his lessons, assessments, and opportunities for students to explore
with technology. In addition to Chromebooks, today, David’s classroom features iPads,
laptops, cell phones, Ziggi documents cameras, a smartboard, projector, and
speakerphones.
6.66

Level 6 Refinement

LoTi Scale

Level 5 Expansion
Level 4b Integration (Routine)
Level 4a Integration (Mechanical)

4.233

Level 3 Infusion
Level 2 Exploration
Level 1 Awareness
Level 0 Non-Use

LoTi Score

David's LoTi Score

Average LoTi Score

Figure 49. David’s Level of Technology Integration Results
Cross-Case Comparison
This section presents the study’s overall findings and is representative of the
individual themes that emerged across each case. These themes are grouped into
categories based on changes to teacher pedagogy: (1) planning and design, (2) content
selection, 3) instructional activities, (4) assessment, (5) academic engagement, and (6)
communication. Each case will be reviewed and analyzed in Chapter 5 to consider the
implication of each theme on practice and potential recommendations for future research.
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Planning and Design
When planning and designing 1:1 classroom instruction, teachers need to consider
pedagogical practices such as the learning objectives, navigating the content and
methods, facilitating instructional activities, and checking for understanding. Teachers in
this study shared their thoughts and experiences about how 1:1 devices impacted their
planning and design processes. Two cross-case themes emerged that noted how
purposeful and intentional professional development supported case teachers’
pedagogical changes and how a teacher’s risk mindset impacts experimentation with
planning and design.
Before 1:1 implementation at KCES, Amy, Poppy, Terry, and David had limited
exposure to Chromebook devices and an understanding of 1:1 instructional design
approaches for a device-based classroom. Sally used Chromebooks during her time at the
STEM Academy. Each case represented that access to intentional, content-aligned
training was essential to their adoption (or adaptation) and use of technology in their
planning.
David was a participant in the 1:1 pilot and used Chromebook devices in his
classroom at a former school district. Before the 1:1 program, he described his
understanding of Chromebooks as “very basic with little to no knowledge and […] the
whole process of using them was a lot of experimentation because we did not know what
we wanted to do with them.” While David’s exposure was limited, the District provided
professional development meetings for pilot teachers and training on integrating
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technology into the curriculum. After training, David approached his lesson planning and
design process differently. In a classroom that did not offer students 1:1 technology,
David recalled monitoring and micromanaging the learning experience. His training and
professional development experience supported a significant shift in the structure of his
lessons, which now includes moving to a facilitator role “where [he is] not in everyone’s
business, 24/7, looking at students’ work. It is such a relief not just from students, but for
teachers, to give them that freedom to work.” This change in pedagogical approach is
reflected in his ability to critically reflect and provide insight on his planning and design
process. In reviewing his practice, David considers the following questions: (1) What
worked well? (2) What did not work so well? (3) What do I need to change? (4) What do
I have to do better for my students? (5) How do I have to model this better for the future?,
and (6) How can I focus on continuing to keep making it better overall?
Not all teachers had the same professional development and training experiences
as David. After the initial pilot period when devices were issued school-wide, other case
participants found that technology training was not purposeful nor delivered equitably to
all KCES teachers. Poppy, for example, found that the training was not aligned to the
content areas or scheduled in a way that supported her and other participants:
A lot of the training […] was geared very much to the classroom teacher – not to
Art, Music, PE, social workers, psychologists, or anyone who was not a
classroom teacher. So that was frustrating because we wanted to use technology
as well. I certainly did not feel ready to use them in my classroom, and the other
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thing is, I felt like they often would do training on Institute Days or PD mornings
when the Art, Music, and PE departments would get together for our training. So,
we missed many of those training sessions and then just had to figure it out.
Sally, who also participated after the pilot, could not recall any substantial training
offerings on 1:1 devices or their application in her classroom, noting that “[…] for the
most part we were told, ‘Hey, you are going to have these devices, and here you go.’”
She recalled implementation goals provided during the pilot program; however, these
offerings were limited based on the time of day offered, topics covered, and connection to
KCES Specials teachers’ content areas. District goals included the delivery of
professional development that would focus on pedagogy (see Figure 50):

Figure 50. District Vision for 1:1 Implementation
Reviewing District documents from a 2017 ICE Conference presentation,
leadership identified that training plans for teachers would include multiple modes of
professional development, reinforcing micro-credentials, online course offerings for
teachers, and Twitter chat discussions. At the same time, the presentation included slides
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about the value of how technology should be used as a support to instruction (see Figure
51).

Figure 51. BRSD Support for Technology as Instructional Support
Teachers like Sally and Poppy made pedagogical adjustments to varying degrees
by seeking out their training and professional development. Their planning and design
processes were impacted in ways that did not align with the original district vision. Amy
noted that her lack of District-provided technology training was a barrier for her
understanding of how to use technology in her Art classes:
I am afraid because I do not know how to use it (the Chromebook). I do not know
how to help them on their end. Because we do not have Chromebooks or training,
if something happens, I will have no idea how to help or what their experience is.
Without this exposure and access to training, Amy did not make any changes to her
planning and design processes, but further rooted in not using any zero student
technologies and retaining PowerPoint as her method of lesson delivery:
I have very minimal technology in my room, and I know what the bare minimum
I need is. I am not ashamed to say I worked my way around it. No PowerPoints
originally, and I got really good at PowerPoints. I would use those to present
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lessons or present an artist and their artwork or show a video of an artist. My
students can then see live work or an interview, but that is really about it.
These examples represent technology adaptation and bypassing technology adoption in
their classrooms. Unlike making pedagogical changes that led to technology adoption,
teachers like Sally, Poppy, and Amy found it challenging to balance priorities, school and
district expectations for using technology in the classroom, and the perceived heightened
risk in trying something new with students.
To address her gaps by in access to professional development and training, Poppy
used YouTube and online resource sharing platforms like Teachers Pay Teachers:
They [content-area teachers] get the training from the professional, and we have
to go off and find a YouTube video. Well, that does not seem right. In my
opinion, as a veteran teacher, it just goes back to if these are things that we are
expected to use regularly, even before you teach, those are the things that before
you do it, you got to know how to use it. And that should be provided if that is the
expectation.
She engaged with fellow Physical Education (PE) teachers to understand how they used
technology and shared their lessons. These interactions shifted her outlook of classroom
technology as irrelevant commodities in a Specials classroom to tools and resources to
support students' physical and potential emotional wellness.
After sharing her developed resource online, Poppy learned that her activity was
played in seven countries and the United States. One of the instructors reached out and
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shared that she adapted the lesson for some of her students with special needs for her
physical education program. Other engagements with the PE teacher cohort led to Poppy
trying new technology-enriched activities, removing barriers to adoption, developing her
resources, and contributing to the larger Education community.
Terry experienced similar challenges as Poppy, finding very few times for selfstudy with her other responsibilities throughout the day. Compounded by limited
Chromebook exposure by her students, Terry needed to prioritize technology training
essentials on how to use the Chromebook over delivery approaches, integration, and
lesson planning:
I had to teach the kids how to use their tab key and start their first paragraph. So
that was part of me learning to teach the methods of how you make a document,
how you backspace, copy and paste, and all those keyboard steps that I did not
even know at that point in time.
Terry adapted her planning and design approach to include time for ongoing technology
essentials education for her and her students. This time was necessary; however, it pulled
away from her content area goals to upskill and prepare her students, rather than having
this training available in advance.
Beyond understanding how to open and power on and off the devices, Terry and
other content-area participants needed to independently pursue their training,
development, and support to expand their technical, pedagogical, and content knowledge.
These stories were not uncommon, with Specials and classroom teachers noting the need
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to charter their path to understanding how technology can support instructional goals.
When teachers were unable to access ongoing training or during the rollout of the 1:1
program, they developed their communities of practice in various ways. These included
assembling their own teacher 1:1 cohort(s), creating Google Sites web pages to share
information, posting on internal listservs, and visiting peer classrooms to observe
technology in action. Amy even created a text message thread with her colleagues to stay
connected while on the go. When asked about what topics her group of 15 other teachers
across different District schools discusses via text, she shared, “Oh, you name it.
Everything. We recently got a new document camera in our classrooms, so we were
texting back and forth with how to set it up.” Sites like Chromebooks in Health and
Physical Education are available online for many core subject areas and have emerged
for the Specials subjects. Forming online learning communities supports teachers like the
participants in finding new activities and ways to engage students in their classroom.
With varying degrees of access to training and professional development, each
study teacher shared experiences highlighting the advancement or regression of their
pedagogical use of technology when planning and designing lessons. These TPK changes
reflected their mindset toward technology adoption, specifically concerning comfort and
risk-taking in their classrooms.
Amy’s tolerance for risk and technology experimentation was driven by the
District and School not providing clear expectations for the use of Chromebooks in her
classroom:
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There were not any expectations for us. It was more of a personal choice and how
comfortable we were. I was not comfortable with Chromebooks, so I did not do
anything with them. And we were not expected to.
With unclear expectations for technology use in the classroom, Amy was comfortable
with her level of technology use and resolved not to expand her TPK. She also adopted a
risk-averse technology mindset which prevented her from evaluating technology in her
courses beyond using PowerPoint presentations. More challenging, Amy moved further
away from considering how technology can be used as a tool when planning for the
delivery of instruction. She viewed the computer and projector as the evolved version of
the transparency sheet. David noted that the lack of risk-taking with technology and
comfort with the status quo is prevalent:
Teachers get caught in this comfort zone where we are not willing to change. We
are not willing to experiment at the very least. That makes teachers who are more
experienced sometimes nervous because they do not exactly know how what they
are about to try will work or be effective. They become frozen, and they are
labeled with this persona that “if it is effective for me, then you need to adapt to
my way.”
This frozen state and approaching pedagogical unknowns were explored with David and
Sally regarding connectivity challenges they experience in their classrooms and impact
their planning and delivery of instruction.
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While often connected to the impact on instructional activities and assessment,
both David and Sally focus on connectivity concerns when planning instruction. Sally
shared her experience when trying to structure lessons knowing that they may be
impacted by intermittent access to the internet:
My room was labeled ‘the black hole’ because we would have to go around and
find where we could access the Internet. So, I ended up saying to the students,
“Go out in the hall. See if it will hit the hotspot, or just restart your computer.”
While Sally is nimble and focuses on trying new things with various backup plans,
connectivity concerns directly impact her willingness to try new activities or assessments
that require the 1:1 devices. Further, when students are no longer in the classroom, she
needs to divide her attention to support students in and outside of their classroom. For
some teachers, instruction and a dependency on internet connectivity present too
challenging of a risk to overcome. David supported that he has experienced network
outages at times, but teachers need to have a sense of flexibility “and be adaptable on
both sides. Suppose we were going to complete an assignment online, great. If we are not
going to be able to complete it online, we have to show that we can also do it offline.”
Participants with a strong TK/TPK did not solely consider technology as their
primary instructional delivery vehicle but instead as one available tool of many in their
toolbox. The insights from David, Terry, Poppy, and Sally reflect a pedagogical shift.
Participants noted that they may have approached looking at the design of instruction as
continuing “the way we have always done it” prior to 1:1 devices. With these devices,

218
they now understand how lesson design can be re-evaluated to support student learning
and development using potential modern tools; participants exhibited positive
improvements in their TPK and TCK.
When comparing questionnaire responses across participants, their planning and
design experiences are impacted by reduced representations of TK, TPK, and TCK (see
Figure 28, Figure 33, Figure 37, Figure 41, and Figure 48). Regardless of their LoTi or
TPACK scores, all participants represented their technological knowledge below the
estimated values indicated from their questionnaire responses (see Table 14).
Table 14
Change of TPACK Domain Representation from Estimate to Self-Identification
LoTi Score
Max: 7

TPACK Score
Max: 42

David

6.66

38 (90%)

Terry

4.58

35 (83%)

Poppy

4.25

40 (95%)

Sally

4

34 (81%)

Amy

1.67

35 (83%)

TPACK Domains
CK
PK
TK
TPK
TCK
was … than the estimated representation.

This same pattern developed when comparing their TPK and TCK scores; participants
drew representations and shared feedback about lower efficacy in technology-connected
domains than estimated based on their questionnaire responses. These patterns reflect
teachers who may have a stronger TK but may not have the confidence to support risktaking behaviors with technology. They may need further support during planning and
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delivery of instruction in their classrooms to develop increased confidence around their
PK and CK.
Content Selection
While participants exhibited notable changes to strategies, TK, and PK, they also
approached the selection of content and resources in ways that reinforced a classroom of
21st century diverse learners. This section will highlight the impact of highly diverse
classrooms on content pedagogy, how technology has encouraged a more frequent review
and refresh of content, and the evolving criteria used by teachers to identify high-quality
resources.
Prior to 1:1 devices and supporting classroom technologies, participants often
used publisher-provided and District-developed resources in the classroom. David and
Poppy noted that access to classroom devices challenged their and fellow teachers'
assumptions that their students share common references and values. Over the past five
years, they found that a “one pedagogy” and “one curriculum” approach for all is not
practical or realistic.
Terry noted that initially selecting content for a diverse classroom meant that she
was “meeting each student at their level and figuring out their individual needs;”
however, this evolved with the 1:1 technologies and her PK growth. With her classes, she
noticed that textbook content and online resources were not recognizing, celebrating, or
at times acknowledging the unique history and experiences of all of her students. Further,
publishers and the State have opportunities to influence the content presented to her
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students. Terry recalled a recent article (see Figure 52) that she and her students
reviewed, discussing how Texas and California textbooks tell the story of cultures and
groups, milestones, achievements, and history.

In this excerpt, California’s textbook5 tells
the story that in passing the Dawes Act,
the government did not recognize gender
identities or female leaders in its early
work with Native Americans.

In the same section of the Texas textbook6,
there is no discussion of gender identity or
roles when telling the story of the
Americanization of Native Americans.

Figure 52. Representation of Culture and History in State Textbooks
Terry notes that as the teacher, she is responsible for adding content representing the
world around their students, including creating conversations that examine and promote
filling in gaps that may be missing or omitted from text resources. This conversation
reinforced for Terry that it is essential to find “resources that allow students to have
diverse choices, as well as diverse viewpoints.”
Terry shared that it is not just in the online space where the content selection was
challenging. She recommended that teachers need to “make sure that those choices are

5

McGraw-Hill, “United States History & Geography: Growth & Conflict,” California, P. 624.

6

McGraw-Hill, “United States History Since 1877,” Texas, P. 111.
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available so that students have some individual perspectives on their learning.” Terry’s
perspective and growth are echoed by Sally, who noted that it is essential for student
backgrounds to be “shared and appreciated. Their backgrounds, their cultures, and
making sure that that is visible to them, that they can access and share their perspectives
on their families and personal experiences.”
David, Terry, and Sally shared their change in content and resource selection
criteria to ensure that instructional content and resources are reviewed and refreshed
regularly. In describing this, David felt that some of his KCES colleagues consider
District selections like Lexia7 and Reflex8 as their go-to curriculum resources year after
year. Without a change in resources, approach, or structure, their students become bored
and lose interest:
Teachers get very dependent on some resources, which are their go-to's. […] By
the time students get to the fifth grade, they are very familiar with how they work.
The idea of just continuing to keep doing the same programs for five years, there
is a sense of “okay, this is the same program I used last year – here we go all over
again.” Keeping it fresh with various tools for them to use is so important. I think
that has a lot to do with how we should teach.

7

Lexia (https://www.lexialearning.com/) is an online literacy resource that focuses on helping learners with
reading, writing, and speaking. BRSD uses Lexia with students in grades K-5.

8

Reflex (https://www.reflexmath.com/) is an online math resource that focuses on math fact fluency.
BRSD uses Reflex with students in grades K-8.
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Terry has witnessed the evolution of technology over the past 20 years. From her
experience, the changes are about a journey of self-discovery and challenge in support of
her students:
I think it (technology) just is unfolded in so many directions, and I think we have
to do the same thing. We have to continually add and discover and challenge
ourselves to find the things that work best. With the curriculum that we have,
which is wonderful, it is still making sure that it offers the opportunities to the
kids that work the best for them to learn the material, and then some. So I think
that is just opening yourself up a lot to what we can do. You know, what can we
do to make this work for the kids?
This represents a shift in approach that was less flexible prior to technology devices in
the classroom. While teachers could bring in their resources, texts, and materials, the
ability and speed for teachers to explore, share and investigate with their students
accelerated the time to learning.
The use of student devices in the classroom also supports the opportunity for all
students to engage in classroom resources. Sally, for example, described her experience
when teaching a math lesson that involved the use of a pan balance to show how weights
placed on either side of a scale lead to reaching balance. One of the challenges was that
her students could not interact with the resource because it was limited to the equipment
in the classroom. Sally found a web resource from the National Council of Teachers of
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Mathematics9 that achieved the lesson goals and refreshed the static lesson (see Figure
53). In describing the resource, Sally shared that “students did not know the value of the
shapes. They had to put them on the scale to figure out their values. This content was a
gold nugget since I like to teach off my smartboard to create.”

Figure 53. 1:1 Devices and Pan Balance Resource
David echoed Sally and Terry’s feedback that there has to be a push and pull with
the content and lessons to adapt to their students. When he teaches, David makes minor
changes different from the years past. Through his experiences, David embraces content
changes and remixing approaches each year. In exploring the rationale behind why this is
not the case for KCES teachers, he noted that comfort in content and strategy are drivers:

9

The Pan Balance Shapes activity is available on the NCTM website at https://www.nctm.org/ClassroomResources/Illuminations/Interactives/Pan-Balance----Shapes.
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Experienced teachers think there is a level of comfort in their content. They know
what there doing with the resources and content, making comments like, “I know
these Chromebooks are good, but I am just going to stick with what I know and
do what I do best.”
In addition to the diversity of their classrooms and more frequently evaluating content for
lessons, participants shared how the criteria for determining the quality of resources
evolved due to 1:1 student devices. While each participant noted many factors, the
following three requirements were consistent across the group: the ability for a resource
to extend or enhance the learning experience, the availability and accessibility of the
resource, and the time and ease of student engagement.
Publishers provide a collection of worksheets and materials to supplement their
textbooks. Sally and Poppy noted that these resources often reinforce skill and drill
exercises, specifically the ability for a student to recall facts and information shared by
the teacher. Both were very clear that these resources no longer fit their 1:1 classrooms.
Sally made connections to the core curriculum standards, as well as expectations for 21stcentury learners, which will be addressed later in this chapter:
[…] a good resource or content that supports creativity or challenge thinking is
not just rote drill and skill practice. This is what I see a lot of. Many worksheets
do the same thing, and I want to go a little more than that. If I am going to give
them something technology, I want to be able to teach the basics and have them
expand with the technology.
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Poppy extended her support, noting that content resources need to extend the lesson goals
but also not serve as a time filler:
I do not use technology for technology’s sake. I hate this word, but I do not use it
for babysitting. Suppose I am going to use technology resources. In that case, I
use them in my classroom because it is going to enhance what I am teaching and
touch on and dig deeper into the concepts that I am using, or it is going to help my
kids understand what we are talking about or doing.
While not explicitly referenced by Sally or Poppy, their descriptions of selection criteria
and their current state mirror categories defined and evolved from Bloom’s Taxonomy
(1956) to Bloom’s Digital Taxonomy10 (Churches, 2008). Represented in Figure 54, the
content previously used in participants’ classrooms before 1:1 technologies emphasized
supporting knowledge recall and “doing” activities.

10

Bloom’s Digital Taxonomy figure created by Fractus Learning
(https://www.fractuslearning.com/) is licensed under a Creative Commons AttributionShare Alike 4.0 International License.
Bloom (1956) developed a framework for identifying student educational goals in their
classroom. In the first column of Note: Bloom’s Digital Taxonomy by Fractus Learning
is licensed under a Creative Commons Attribution-Share Alike 4.0 International License.
Figure 54, the original six levels are listed in progressive levels of thinking skills. Reflected in column two,
Airasian, Cruikshank, Mayer, Pintrich, Raths, and Wittrock (2001) published a revision of Bloom’s
Taxonomy which moved away from static categories to reflect action words and engagement. In columns
three through five, Churches (2008) extended Bloom’s taxonomy using action verbs which reflected
student cognitive processing and 21st century student learning.
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Note: Bloom’s Digital Taxonomy by Fractus Learning is licensed under a Creative
Commons Attribution-Share Alike 4.0 International License.
Figure 54. Bloom’s Taxonomy Revisions Crosswalk
After implementing 1:1 technologies, opportunities to support higher-order,
technology-based learning and activities presented fewer hurdles and barriers for case
teachers. Terry references an example of these selections in her ELA lesson plan (See
Appendix N). She includes a series of activities and skill-building work that includes
technology resources for alternative assessments, discussed later in the chapter. Terry’s
use of this lesson plan template represents a movement to consider how content and
technology can co-exist and support each other through student learning.
In addition to extending the goals and objectives of a lesson, Amy and Poppy
noted the limiting factor of time when accessing and engaging with content. In Specials
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classrooms with time constraints like Physical Education and Art, students visit their
classrooms one time per week for less than an hour. Amy shared that her hesitation with
most content in the classroom is that her “…students are in, and then they are out of the
classroom. I have to introduce a topic, have students get out their supplies, get to work,
clean up, and then the next class comes in right away.” Amy cannot borrow time from
other content areas to explore the content more in-depth using new content or technology.
This time constraint directly impacts what content Amy can include and the use of
technology in her Specials classroom. Further, it challenges her ability to address her
TPK and TCK because of the practicality of student schedules.
Poppy faces similar constraints with timing and finding content for student
projects. In a prior assignment, her students researched non-traditional sports (i.e., they
could not select soccer, basketball, football, or baseball). Before Chromebooks, her
students would spend time in the library looking for content that was not always
appropriate for the assignment. She describes the creation of a custom search engine to
facilitate this process as well as what makes a quality resource:
I then became savvy enough to create custom search engines. I would create
engines for the kids to research non-traditional sports. I feel like I have spent
probably a couple of years of my life going through resources and bookmarking,
because why waste your time looking through bad resources?
The exercise of Poppy pre-selecting appropriate websites and coalescing them in one
location for her students represents a modern translation from her prior experiences.
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Previously, students would have visited the LMC and looked through encyclopedias,
books, other print-based resources, and a few minutes on a shared computer. By making
this adjustment, students learn about search criteria, determining reputable sources, and
all within the confines of a web filter for age-appropriate content.
Terry shared that accessibility, similarly to technology, to complete an assignment
has been a significant element of leveraging tools for learning. Terry’s experience with
the computer labs limited the time students could spend working on a research writing
project. She shares how this supported creative lesson planning, as well as expanded
students’ writing capabilities:
When we just had computer lab access, we could connect once a week and
sometimes twice a week if we were working on a big project for writing. The oneto-one experience has been a dramatic change, where we could say we are going
to work on this writing project or let us go to this site and read the article. Having
access consistently has branched into more ideas and changes on the fly to lesson
planning so much more.
When selecting technology tools for learning, Amy was in alignment when Terry, David,
and Poppy shared how teachers have used technology in their classrooms and expressed
that the tool needed to enhance her students’ learning or what was being taught for the
day:
Technology is really fun. Technology is great. However, if it is not valuable for
what is being taught, what is the point? I do not use technology for technology's

229
sake or for, and I hate this word, babysitting. If I use technology in my classroom,
I use it because it will enhance what I am teaching and touch on and dig deeper
into the concepts I am using, or it is going to help my kids understand what we are
talking about or doing.
Considering this perspective, Amy does not have her students use technology because she
is not sure (or does not believe that) if technology-based content will add value to a
student’s learning experience or will just create a barrier to learning.
Case teachers noted that 1:1 devices had removed many of the barriers related to
the availability and accessibility of content. Terry shared that prior to 1:1 devices,
students would visit the Library Media Center (LMC) to pick out books, review a topic in
the encyclopedia for a report, or look up a word in the dictionary. Easy access to content
is crucial for teachers when identifying classroom resources. Terry shared that with 1:1
devices, the ability for students to collaborate and complete a writing project has
impacted her TPK and touched on her approach to planning instruction. With electronic
content resources available, Terry and her students can “work on a writing project
together by going to a website to read an article. We can go to it together, reread it, and
really study and learn it together.” She uses Newsela11 to enhance her lessons and as
additional primary sources (see Figure 55). With access to a reporting dashboard, the
content comes to life, informing how her students are progressing in real-time and their
11

Newsela (http://www.nesela.com) is a standards-aligned, accessible, reading-level aligned and
differentiated instructional content site used by teachers to support reading enrichment and engagement.
They offer free access to curated news content, but offer paid options in ELA, Social Studies, Science, SEL
and more.
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reading and comprehension skills growth in article quizzes. Discussed later in this
chapter, Terry also uses Newsela as an opportunity for formative assessment – a use for
technology that she did not use prior to device availability.

Figure 55. Newsela Teacher Interface with Comprehension Questions
While Terry’s flexibility and classroom autonomy with content through sites like
Newsela are beneficial, other content-area-specific tools were also noted as areas of
opportunity. Sally emphasized that there are challenges with locating high-quality content
resources. While she is willing to try new things and does not see something not working
as a failure, she welcomes support in locating quality resources:
I think it would be great if there was someone who could help us by giving us a
couple of options. For example, you could try a couple of things with this
standard. When those are presented and shown, you will likely try it once.
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From their exposure and experience with 1:1 devices, all participants noted that having
access to more district-recommended content and resources was necessary. Whether
maintained by the District, School, or a shared location for and by teachers, participants
wanted access to recommended “high quality” resources. This approach reflects a shift
from considering how PK and CK worked together to how TK can be integrated and
aligned across student learning.
Instructional Activities
As participants shared their pedagogical changes related to planning and
designing instruction that informed content selection, they reflected on additional
changes to instructional activities selected for their students. This section overlaps with
the vignettes presented earlier in this chapter. To focus the analysis, participants shared
two common themes discussed in this section: (1) how the changes in the world of work
influence their activities and alignment with collaborative learning opportunities, and (2)
changes in their roles and responsibilities as teachers.
Referenced in Chapter 2, the skillsets required for 21st-century students have
evolved to emphasize soft skills such as critical thinking/problem-solving, oral and
written communication, teamwork, digital fluency, and leadership skills. While teachers
did not explicitly state that they made changes to their TPK and PCK to reflect 21stcentury learner needs, their decisions regarding the instructional activities were in step
with these and other soft skills. Aside from David’s experience with a Shark Tank
school-wide project which encouraged students to identify an invention or innovation,
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most instructional activities are based on conditions local to the classroom. Participants
use digital classroom tools to engage in learning experiences and problem-solving daily.
However, using technology and resources to solve real-world issues in their local
community and personal importance to the student were the lowest scores across the
questionnaire. With these questions receiving a majority of responses of “Never,”
participants have not linked student technology resources to the opportunity for students
to explore issues local to their community and beyond.
1. My students propose innovative ways to use our school’s advanced digital
tools (e.g., digital media authoring tools, graphics programs, probeware with
GPS systems) and resources (e.g., publishing software, media production
software, advanced web design software) to address challenges/issues
affecting their local and global communities.
2. My students use all forms of the most advanced digital tools (e.g., digital
media authoring tools, graphics programs, handheld devices) and resources
(e.g., publishing software, media production software, advanced web design
software) to pursue collaborative problem-solving opportunities
surrounding issues of personal and/or social importance.
3. My students identify important real-world issues or problems (e.g.,
environmental pollution, elections, health awareness), then use collaborative
tools and human resources beyond the school building (e.g., partnerships
with business professionals, community groups) to solve them.
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When creating collaborative opportunities, participants shared that they focused on their
students sharing their ideas, working together toward a common goal, or strategically
creating activities that encouraged connections.
With schools responding to changes in the world of work and emphasizing
increased collaborative learning opportunities, participants demonstrated shifts from their
previous instructional personas, emphasizing lecture and sage on the stage. David finds
that he is now in this capacity where he is no longer directing students, but he is a
facilitator or coach as a result of 1:1 devices:
I am not in everyone's business 24/7 looking at students' work. These devices are
a relief for students and teachers to give them that freedom to work. I think my
teaching has become more prominent because I can observe the work they have
been doing, observe it, and provide feedback. I can then learn that this worked
really well or did not work well; what do I need to change? What do I have to
give my students better? How do I have to model this better for the future? How
can I overall just continue to keep making it better?
While devices do not replace the teacher, students are explorers and adventurers when
structured as part of instructional activities. By instilling trust and being the coach
through the experience, David had an opportunity to extend trust and facilitate the
learning process rather than micromanaging it:
Giving students the chance to learn this stuff on their own, you would be
surprised at how much they can adapt to without me just continuing to facilitate
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and instruct them on every single action that they do. It gives students a chance to
be creative and for me to back observe the work and ask myself the questions,
“What is the data telling me? How can I improve moving forward?” That is hard,
especially for a first-year teacher, and I am still relatively new. I have only been
doing this for six years; however, I keep finding myself just backing off more,
giving them a chance to learn, and then intervening when I have to.
David’s experience challenges early pre-service teaching program methodologies that
learning needs to be formally structured down to the specific activities and interactions
between teacher and student. He has made pedagogical changes that position him as an
experimental researcher who supports student information gathering and sharing. This
role shift is profound given his time in position, limited initial exposure to technology,
and time at KCS. While he gained TK through his role, these practical experiences
informed and guided his TPK development.
An additional manifestation of this open classroom model where students are the
teachers is from Sally’s Genius Hour program in her classroom. Sally uses less of her
textbook and formally constructed lessons, aiming more for the introduction of a topic
and encouraging her students to learn more about an area of interest:
I started Genius Hour at the STEM school, and it is less about me making lessons
that they have to learn while I am the sage on stage and more about what they
want to learn. Yes, I know I have Standards that I have to meet, so I approach it in
two ways: (1) We have not discussed a topic, but what do you want to learn about
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and present to the classroom?, or (2) Now that we have discussed a topic, what
deeper information or topic would you like to explore? Students can search and
find information faster and easier, so I am learning more on doing more studentbased interest area activities to expand on the lessons we are teaching.
Sally’s experience was a common one and reflected a pedagogical change that is deeply
rooted – student and classroom control. Students can guide and direct their learning when
Sally lets go of some control during the instructional activity topics and focus areas. At
the same time, they present their findings to their peers, giving additional opportunities
for Sally to coach and explore new topic areas of passion.
David finds that he is in a similar capacity where he is no longer directing students but
acting in a facilitator or coach capacity as a result of 1:1 devices:
I am not in everyone's business 24/7 looking at students' work. These resources
are a relief for students and teachers to give them that freedom to work. I think
my teaching has become more prominent because I can observe the work they
have been doing, observe it, and provide feedback. I can then learn that this
worked really well or did not work well; what do I need to change? What do I
have to give my students better? How do I have to model this better for the
future? How can I overall just continue to keep making it better?
Assessment
Using technology to monitor student learning, diagnose learning gaps, and
address confusion are only a few benefits of formative and summative assessment. In this
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section, participants provided further insights into how their strategies for assessing
student learning have evolved and using data to drive student impact.
When discussing assessment approaches used by participants, responses varied
from an early entry using Google Forms to leveraging adaptive learning assessment
software. Amy, for example, has moved from not having her students use Chromebooks
but has considered using them to facilitate an exit slip process to capture learning and
understanding from the period. While she is considering this, she retains her current
pedagogical approach to assessing student progress and success by: (1) how well the
student is focused, (2) if the student tried their best on the assignment, and (3) if they
were engaged in the assignment.
In her use of Chromebooks in her PE classroom, Poppy shared that she alternated
between one class meeting with in-class activities and the next class meeting as
independent PE time. She established class activities that would be completed using a
Google Form to submit their chosen activity. This change supports the ability for students
to select an assessment that reflects their abilities. Once completed, students would also
record their heart rate during the activity and the resting heart rate time. Historically, she
has completed a fitness unit by giving students a test; however, she engaged in a more
interactive form of activity-based assessment this year. These form entries supported
students tracking their heart rate over time and conducting data analysis historically only
offered or conducted in math courses.
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Terry noted that she invests personal funds in IXL Math, an online enrichment
resource that supports math and language arts, science, and more. She found that the
online platform provides her with insights on how students are progressing in math,
adjusts difficulty based on each student, and is invaluable based on her class usage. It has
been beneficial in discussions with parents on areas to focus on at home and feedback on
her class pacing. This resource changed how she engaged with parents because of
performance data and the dashboard's opportunities to review student work. Further, it
links a student’s family because they can also engage with the materials.
Using data to guide instructional decisions is not a new concept in education;
however, the frequency and amount of data points available to teachers have grown over
time using 1:1 devices. Teachers noted that they did not see themselves as researchers
because they did not have formal training in the space. However, they are all researchers
in their classrooms, considering David, Sally, and other case teacher insights. Datainformed decision-making was a new focus area for the District while this study was
underway. Our conversations included hesitation on using single-point data measures, the
concept of data as a snapshot in time, and the use of various technology tools to inform
practice.
Sally, for example, does not look at aimswebPlus reporting data, a standardized
test that looks at math and reading progress for PK-12 students, or other District-based
standardized test measures as supports for student instruction. Instead, she relies on her
pedagogical beliefs, evaluating student soft skills and their personality insights:
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I was told and stuck with that aimswebPlus is a one-shot picture of your vacation
that does not show the whole span of time. We went on a vacation where we got
caught in a hurricane. If I showed you one of those hurricane pictures, you would
say, “Oh my gosh, what a horrible vacation.” Then I could show you the picture
before the hurricane came instead, and you might say, “Oh, what a great
vacation.” I look at more than just a one-shot deal.
David mirrored Sally's thoughts, noting that the larger picture takes additional data,
insights, and information to understand their needs fully. He detailed the experience when
recommending and selecting students for an accelerated academic program. Fifth-grade
teachers are a significant component in selecting these students for the accelerated
program every year. Students also take a Cognitive Abilities Test (CogAT) test, which
provides a CogAT score. If students hit so many points, they are automatically in the
program. David shares his cohorts’ experience with this process:
Last year, we had a student who was a great kid and did well on this exam, but
then you looked at his math performance scores, homework completion, and
aimswebPlus scores; they were nowhere near the CogAT score. Yet, because the
CogAT exam said he hit this score, he automatically got into the program. This
result was tough for a lot of us to hear because we were thinking, “what are we
really setting this kid up for?” Ultimately, we questioned if that data truly
represents how he was in the classroom? Sometimes teachers get stuck on this
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idea that their district score says they are doing this but did we look at the other
six or seven components that would fully represent who the student is?
Participants noted that they shifted away from summative, single-data point assessments
and emphasized insights gathered over weeks. Poppy shared an activity where students
created their own game that leveraged physical education principles but featured
embedded assessments:
They had to select appropriate equipment, safety guidelines, rules; they had to tell
me what age level the game was appropriate for, whether it had to be played
inside or outside, and be specific about what equipment they would need. They
got to have actually three weeks of PE classes to work on it, and I would send
them Google Forms each week. They were checking in each week so that I was
not looming over them. They were not allowed to continue forward with their
game until they had gotten feedback from me from their Google Form, and it was
neat to see students progressing at their own rate. It gave me the opportunity to
give feedback at different rates and not have everybody slam me at one time.
They also had to choose which national standard or state standard for physical
education and physical development they would use.
Poppy provided student voice and choice in this unit and used methods that ensured each
group could continue forward, gather insights, and support their work. This assessment
approach provided Poppy with ongoing insights into team dynamics, performance, and
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contributions from each team member, rather than only seeing the game when it was
completed, and insights shared by each student.
Academic Engagement
During the first weeks of school, participants at KCES spend much time
discussing and setting expectations for technology use in the classroom. While the
devices have many benefits for students, teachers noted that engagement suffered without
the structure of clear classroom expectations. David’s experience is that he “emphasizes
class procedures, his beliefs and visions are of when they should have the Chromebook
open, and when they should not. Students get used to that routine, and they understand.
Teachers like David and Sally also support engagement through differentiation and
personalization of lessons while focusing on equitable classroom experiences for their
students.
While students expressed interest in using their 1:1 devices for assignments and
activities during expectation setting exercises, teachers like David noted that we should
not discount the value of face-to-face engagements for content like science experiments.
One resource he uses, Mystery Doug, addresses science questions by starting with a
student's own experiences and experiments, then how those lead to answering their
question. In addition to a video, they are often complemented by a hands-on lab
experience. David noted that “when we did a lot of hands-on experiments in class about
two years ago – our class loved them. They were always engaged; a lot of questions and
discussions came from it. Overall, there was quality work from students too.” In order to
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accommodate more time for other instructional activities, David and other teachers
moved their Mystery Doug assignments to Google Classroom, including pre-recorded lab
experiments from the company. David and his fellow cohort teachers “quickly realized
students were not turning in good work. They were not nearly as engaged. They did not
find it motivating or fun. It was the work they needed but did not give it their best effort
comparatively.” The lesson learned was that while resources can be moved to online
formats, declining engagement is a risk.
When planning and designing instruction, a teacher focuses on meeting the needs
of all learners in their classroom. In defining how they differentiate and personalize
instruction for their students, participants noted that they consider (1) their content goals,
(2) how students will make meaning out of the content, activities, and lessons, and (3)
what students will create that exhibits their level of understanding. Teachers also need to
consider individual student readiness levels, personal interests, and learning style
preferences as an additional layer.
With the move to 1:1 devices in their classrooms, participants noted a significant
shift in their ability to leverage technology and online resources to differentiate and
personalize their students' learning experience. As shared previously, Terry’s use of
Newsela also includes a feature that adjusts the reading level of the article for “rising
students and higher-level readers. Students in my class will adjust these levels many
times a week, and it has been a huge enrichment because it is beyond the curriculum. […]
It has made engagement and discussions differentiated and varied, too.”
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Because of this and other resources, Terry says that she has noticed that “the amount of
writing that students have done with 1:1 devices, has been more quality and quantity
because of the access to that writing piece on the screen.”
In addition to the delivery medium, Sally experiences adjustments in her
classroom time structure and lesson pacing based on the student interventions needed.
Based on formative assessments and observations, Sally can adjust her lesson on the fly:
[…] I will stop and let the kids that need a little bit more support have that
intervention with me. So, I want the other kids to play some games to support
what I am looking for in that skill we are doing. When I am trying to find things
that are not too baby or too high school, there are times that I just like, “I do not
know.” I would put ten things on the list and say, “Okay, let us divide up the
class, and you guys play these three, you guys play these three, you guys play the
YouTube one, and tell me what is good and what is not.” So I can have the kids
do it sometimes; they tell me if it is too easy or too hard.
While Sally leans back on her PK prior to student devices, her approach encouraging
team building and collaboration resonates through this example. These classroom
exercises also indicate a shift in trust toward her students to participate in semi-guided
exploration.
Communication
Before 1:1 devices in KCES classrooms, student-to-student communication was
limited to physical interactions like passing notes, talking behind the teacher's back,
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chatting between classes, or gossiping on the bus ride home. Student and teacher
communication was also limited by the scheduled class meetings or during a teacher’s
planning period. 1:1 student devices reduced communication barriers for students in and
outside of school. The introduction of devices also came with the challenge of student
maturity with technology and appropriate communication. Participants infused digital
citizenship principles into many experiences, which ultimately changed their approach to
supporting and facilitating discussion in the classroom.
In thinking of how Chromebooks impact student-student and teacher-student
communication, participants did not identify any significant barriers to their students’ use
of Chromebooks in the first two interviews. In the questionnaire, however, participants
responded to a series of questions related to individual barriers impacting students’ use of
technology (see Table 15).
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Table 15
Top 5 Participant Responses to Barriers of Student Technology Use12
N

Mean
(μ)

SD
(σ)

Variance
Skewness
(σ2)

Technology problems

6

4.00

1.09

1.20

1.37

2.50

Technology access

6

3.83

1.33

1.77

0.44

1.34

Your own attitudes and beliefs

6

3.67

1.86

3.47

0.72

-1.88

Technology support

6

3.50

1.38

1.90

1.38

2.36

Your own knowledge and skills

6

3.33

1.51

2.27

1.27

1.53

Kurtosis

Standard Error of Skewness = 0.845; Standard Error of Kurtosis = 1.741
The third interview presented the opportunity to follow up with participants on how their
pedagogy has changed due to student devices and classroom communication. This section
details their feedback and changes across the following four areas: (1) closing the
feedback loop with student assignments, (2) encouraging and facilitating communication
through peer activities, (3) engaging in difficult discussions through technology, and (4)
technology and the impact on hard skills.
In thinking about her grading experience for student papers, Sally recalls
gathering up all of her students’ work, “taking it home and in isolation, providing
feedback, bringing it all back and passing the papers out to students.” With student

12

The scale range for this set of questions was 1 – 5: (1) No Impact, (2) Very Little Impact, (3) Somewhat
Impactful, (4) Quite a Bit of Impact, and (5) A Great Deal of Impact.
The full descriptive statistics for this questionnaire item are available in Appendix O. Six total responses
were received for the study; however, one participant withdrew before starting the interview process but
after completing the questionnaire. The withdrawn participant’s results are included in this table.
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devices and the use of Google Classroom, Sally notes that her approach to student
feedback and communication on assignments has changed. Instead of gathering materials
and creating feedback once at the end of the day, Sally can provide feedback throughout
the day. Providing regular and ongoing comments creates a feedback loop and a
supportive environment that reinforces the value of communication between teacher and
student.
When completing assignments without the Chromebook, editing and providing
comments was a time-delayed activity that interrupted the writing process. Not only does
Sally provide feedback during the day, but she also has supported students outside of
school hours; something that was not possible prior to student devices:
Most of our writing happens on the Chromebook now. I can log in and make
comments. They can comment back. They can fix different areas. I think that is
probably one of the beautiful things about having the one-on-one Chromebooks
and the writing and the fact that they can fix little things here and there and do not
have to rewrite re-type, like the old times when you had a rough draft, and then
you had to redo everything. It is a little scary, but I have had kids go on at
midnight to fix their writing. It is crazy to see these students' hours working
online and looking for feedback.
I had a student that just needed much more one-on-one time. He would
start with a comment that “I do not get this.” So, I would immediately go and say,
“Okay, I am right here. What don't you get?” We just typed and commented back
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and forth, and back and forth. All he needed was just a little bit more reassurance
or redirection or a little more information. Then he would get up and go, and I
would say, “Okay, you got it now.” So, just that kind of communication has just
been beautiful with having Chromebooks.
Her responsiveness to student feedback requests has fostered a rich communication
stream in the classroom and after hours. This stream also reinforced student-to-student
communication because “they love sharing documents, writing together, and
collaborating.” She notes that her students often comment on each other’s work before
she has a chance. She then can transition to an observer capacity and change the feedback
loop from once a day to an iterative approach.
David shared a different perspective that calls out an opportunity to stimulate
class communication where sometimes his students find comfort in “hiding” behind their
Chromebooks. Specifically, some of David’s students prefer to complete assignments by
sharing documents online and working independently at their desks:
You see many of these [communication] deficits with students because they are
inclined to hide behind a Chromebook. It is not just happening at school. Most of
these students are doing it at home. They are either on their phones, tablets, or
iPads. Even though they are hiding, a lot of great stuff comes from them. I
sometimes find it so hard with students and breaking down communication when
working in a group. You might have one or two talking, and then there are two
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that are just sitting there quietly. I think that the social aspect is so important. If
we do not teach that, it will keep adding up over the years.
He notes that teachers need to be strategic when creating assignments that foster and, at
times demand, student communication to address this. One example includes David’s
Book Club exercises (see Figure 44), where a group is assigned a set of books. Each team
member is assigned a job each day, where specific jobs have communication
dependencies. David shares that “this gives students no choice but to communicate
because they cannot fill out their assignments if they are not doing their job.” Example
questions during these exercises include “What did you discuss with your class? How did
you suggest making improvements?” From David’s experience, students cannot always
just be given the opportunity to connect and communicate; at times, you need to
“essentially force them to be more social in the classroom, and there are ways to do that
within-subjects.” David shifted his outlook on TPK and PCK by considering the content
and context for communication and using technology to facilitate students talking more in
the classroom.
In addition to fostering communication about assignments, there are undoubtedly
tricky conversations that arise in the classroom. This usually results in students not
sharing their thoughts in fear of what other students may think. David uses a unique
approach to create a safe space for these connections to occur:
When students do not seem comfortable talking about topics, we try to find a
platform that would give them that opportunity to communicate with me. As
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much as we want everyone to feel comfortable, we need to hear their opinions on
different topics. It was a website where you could post virtual sticky notes and
post a topic for students to talk about. From there, all the feedback that you could
need was shared. It was nice because it was not just a way for that student to get
their answer across, but it was a way for other students to see that. It was just a
great way for everyone to participate.
This use of an open sharing board removes a barrier from a prior practice of using post-it
notes to express opinions and feelings. Often, other students would see where their peers
placed the post-it and connect their feedback to the writer. Using this electronic method,
students can be “anonymous” when displayed in the classroom, while the teacher retains
insights if the content is inappropriate.
While hard skills like the craft of writing and reading received broad support from
case teachers, Terry noted one area of concern regarding Chromebooks and
communications, which provided an interesting perspective on the impact of handwriting
in elementary classrooms:
Kids love to have their devices. Access to devices resulted in me not seeing as
much of their handwriting as we did in the past. A student’s handwriting
development has been limited by their keyboarding. They can still write, but they
do not write. In the world, maybe that is fine; however, some kids need to be
writing because they are horrible at handwriting. I think they will go and have to
make a chart or a graph and present something in middle school or high school,
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and their handwriting will be a disaster. There are a handful of kids who like
keyboarding, it works well for them, but this does not help their deficit of not
writing legibly.
While keyboarding represents an element of the hidden curriculum, it has come at the
detriment of the craft and practice of handwriting. Student handwriting decline made
Terry re-think her strategy on communication in her classroom with students,
encouraging them to handwrite letters and notes to her and each other. While they can
send an email or share a document, they also practice their handwriting by writing letters.
She then has the opportunity to review their progress or make course changes informally.
While I expected the topic to be more represented across teacher feedback, only
David recalled experiences that reflected how student maturity and access to devices later
impacted his pedagogical practices. David shared that the LMC staff co-facilitates a
discussion on device-based expectations; however, communications and other behaviors
are not necessarily covered in depth. He expanded to include that there may be a
perception that physical and verbal incidents and behavior have diminished in the
classroom; however, David “sees that a lot of it has just transitioned to the digital world.
[David] noticed an uptick in cyberbullying, intentionally physically damaging the
equipment, distraction and lack of focus, and other off-task behaviors.” Nonetheless, he
wanted to clarify that more traditional classroom behaviors still exist. He has had students
throwing their Chromebooks on the ground and shattering the screens and keyboard.
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While student devices have remediated some of his classroom challenges, they
have introduced others. With this transition, David needed to adapt his PK and TPK to
include discussions of classroom-based behaviors and student behaviors in an online
world. While this is directly connected to digital citizenship, there was a distinction on
how the classroom is more deeply personal than the larger context of the World Wide
Web. Students will sit across from each other and engage in discussions online that they
would likely never share face-to-face.
Over the past two years, digital citizenship has been an area of focus for KCES
and the District. The main points of BRSD’s digital citizenship messaging are to be safe,
be responsible, be respectful and think before you share. Each of the teachers had their
spin on how they see students interpreting these points, but more critically, how they
have changed as teachers from these discussions.
Amy felt that for her students, digital citizenship was about the appropriate use of
technology and being “respectful of it, not misuse, the ability to go to different sites, like
you, whatever site you are supposed to go to.” David echoed Amy, saying his experience
at KCES is that Chromebooks are “[…] for engagement and instruction in the classroom.
They are only used for that access. Any other things that they might be using the
Chromebook for are off-limits.” The very concept of acceptable use sets behavior
expectations for students of things to do and things not to do. While there are technical
and administrative reasons for the discussion on acceptable use, the context creates a

251
hurdle for some teachers who view student communications as violations of policy versus
a new way of talking.
Terry keyed in on this perspective in her experiences and discussions she has had
with parents about student use of technology in the classroom and collaboration:
People who just go beyond the barriers of the usage policies just need to be
reminded of what is appropriate and accessible to them. Then, we need to allow
them to have choices and the freedom to ensure they stay within allowances that
guide them. I think there is a lot of School guidance in using the devices because
we are not always sure that the parents are watching or managing what the
students do on and with their devices.
With this lack of certainty of discussions occurring at home, participants have modified
their lessons to include discussions and opportunities to practice responsible digital
citizenship behaviors. Poppy shared how she approaches digital citizenship with her
students and is similar to Amy’s interpretation except that it is more aligned to a student
experience:
You need to be responsible and respectful of yourself and what you should be
doing on a computer. So, what does that really mean? This is how you use your
technology. I want you to imagine that your grandma and granddad are sitting on
either side of you every time you use your technology. So anytime you are surfing
the web, playing a game, chatting with your friends, or anything else, grandma
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and grandpa are on either side of you. If anything you are doing would embarrass
grandma or grandpa, you should not be doing it.
Participants provided their insights on digital citizenship but arrived at a definition
informed by ethics, morals, and interpretation. While they received handouts and a
YouTube video on digital citizenship to inform their TK and PK, the jump for how TPK
guides and supports communication and instruction is a lost opportunity. Thus, as noted
earlier in this chapter, teachers lean back on each other and other resources to fill the gap.
Summary
The data collected during this study represents the diversity of teachers in the
elementary schools at BRSD, ranging from apprehension in the inclusion of technology
in the classroom through advancing curriculum and pushing boundaries of what is
possible for the benefit of children. The questions presented during interviews and other
data collected provide a glimpse into potential opportunities and ways to support,
develop, and connect teachers to their 1:1 classroom and students. Further, students from
the teacher’s perspective code-switch between classrooms with relative ease while also
challenging or pressing teachers who are not using technology. Chapter 5 will discuss
these findings, themes, and concepts related to the study’s research questions, review
their implications, and pose further study and research opportunities.
In closing this chapter, I included a quote from Terry’s interview about the value
of reflection and starting to unpack her learning and growth up to this point:
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These discussions helped me think back on all the experiences and transitions we
have been through over these years. It helped me by talking it through, thinking it
through, and remembering all the details way back when. It did bring back some
thoughts about what has been working and how we have changed. Obviously, for
the better, we should always get better. As we pile on more, I cannot complain
because everything seems to work well. Even though we have added on more
responsibilities, more learning, and more things we have to teach, it just all seems
to work well. We just need a little bit longer of a day sometimes to get it all in.

CHAPTER V
DISCUSSION
Summary of the Study
The use of technology continues to expand in classrooms around the globe (Gray
et al., 2010). While technologies are being used in lesson planning, assessment, and
facilitating classroom engagement, pedagogical changes by teachers are not guaranteed to
occur for teachers. While there is a host of research on the impact of 1:1 initiatives that
provide devices to students for coursework, research on pedagogical changes by
elementary school teachers is limited. Further, student engagement outcomes are well
documented; however, fewer studies examine classroom communication and engagement
from the teacher’s perspective after a 1:1 classroom implementation. This study examines
pedagogical changes made by teachers in 1:1 elementary classrooms, the barriers that
prevented their adoption, and how devices influenced student-teacher engagement and
communication. The research elevates the voices and experiences of teachers that joined
the 1:1 program three years prior to this study. This study can inform administrators,
practitioners, and technology professionals to consider adopting a 1:1 program or
changing its current program. The following research questions were evaluated to explore
these areas:
1. How do teachers adjust pedagogical practices in 1:1 classrooms?
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1a. How do 1:1 devices in classrooms influence teacher pedagogical
practices?
2. How do teachers describe shifts in their classrooms since implementing a 1:1
program?
2a. How do teachers perceive student academic engagement in a 1:1
classroom?
2b. How do 1:1 devices in classrooms influence communication for and
between teachers and students?
2c. How do 1:1 devices in classrooms influence communication for and
between students?
This chapter will summarize the results and significant findings from the case study in the
context of the research questions and literature. Then I will discuss the implications of
this study for future research and the limitations encountered.
Summary of Key Findings
At the onset of the 1:1 device program, administrators thought that pedagogical
changes were a given outcome. While administrators thought teachers were adopting
technology, they were adapting to, and working around, the classroom technology rather
than changing their teaching strategies, assessments, and procedures. In thinking about
their adaptation journey and how to transition to full adoption, teachers described the
various factors and conditions that resulted in opportunities for pedagogical change. In
the absence of available training, all participants noted that developing a professional
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learning community and using external sources were integral in more deeply
understanding the value of the 1:1 program and how to integrate technology in the
classroom effectively. The use of data to inform classroom opportunities was limited
based on the District's use of single data points to inform practice. Using limited data sets
led to apprehension in how assessment and adaptive learning tools are used with students.
However, teachers shared that they have changed their criteria when selecting learning
technology tools.
Participants noted communication and engagement changes when considering
how 1:1 technologies have impacted the classroom. While some students have become
more withdrawn in the classroom and have declined in their soft and hard skills, teachers
have addressed this by creating more planned activities that emphasize peer
communications. Participants shared that their roles as teachers have also shifted from
“sage on the stage” to facilitator and coach. This transition was only possible after the
trust was established between teachers and their students. While teachers did not
articulate barriers that students encounter when using devices for engagement and
communication, their questionnaire findings noted that teachers' attitudes, beliefs,
knowledge, and skills directly impacted their students’ experiences.
Significant Findings Related to Literature
The insights provided by teachers in this study were invaluable. While research
articulated specific views of pedagogical change, the participants' perspectives provided
further color and clarity for elementary 1:1 classrooms. This section will review the
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significant findings from the study in context to the research literature introduced
previously focused on planning and design, content selection, instructional activities,
assessment, academic engagement, and communication.
Planning and Design
Before the interviews and after document analysis, I anticipated that teachers
would report mainly second-order barriers given the volume of reported training,
professional development, and other initiatives that were planned to support them. Most
feedback, though, aligned with a hesitancy for adoption and a tendency to adapt to
technology resulting from a lack of clear organizational vision, access to professional
development training, and technology support. Ertmer (1999) noted that teachers with
these and other first-order barriers might feel frustrated and pressured to overcome each
barrier before beginning the integration process.
During the interview process, I was reminded of teaching experiences in the
1800s when slate tablets were transitioning to classroom chalkboards. Teachers were
apprehensive about chalkboards and went unused for long periods because teachers did
not have the pedagogical knowledge to use them in a group learning environment (Shade,
2001). It is not surprising that most of the teachers in this study were not far along in the
integration process based on LoTi and TPACK scores and are adapting to technology.
ISTE (2020a) identified that having a shared vision is one of the essential
conditions for technology adoption. This includes having a collaboratively developed
strategic vision that is understood universally. Further, the leadership team should be
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actively engaged and collaboratively solving problems. As noted in the previous chapter,
teachers were generally able to define the purpose of the 1:1 program. Pilot teachers like
David were able to articulate how the program's purpose translated into his use of
technology in the classroom. Teachers outside of the pilot struggled to connect with or
recall expectations from district leadership. However, they did note that the building
principal guided the use, context, and building-level expectations. Without a district
vision, individual schools and even classrooms started to carve out their expectations,
considerations for what technology would look like in their classroom, and at times, even
regress away from technology altogether.
Participant insights highlighted that adoption is not a binary outcome considering
how teachers facilitate pedagogical change. It is inaccurate to assume that a teacher's
pedagogy will magically align or change if you provide a piece of technology in the
classroom. In order for fundamental pedagogical changes to be possible for the
participants and their colleagues, they need access to ongoing training, opportunities for
self-evaluation and assessment, as well as bridging a shared commitment with district
administrators, students, and parents (Adelsberger et al., 2008; Collis, 1996; Kelly et al.,
2009; Yildirim, 2000).
Previous studies have noted that having a foundational knowledge of classroom
technology is critical for teachers (Brush et al., 2003; P. Ertmer, 2003; Lemke et al.,
2003; Ware & Stein, 2014). Without opportunities to learn and practice the essential hard
skills in a 1:1 classroom, like resetting a Chromebook, resetting a password, or
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troubleshooting a device that will not connect to the internet, teachers and students lose
instructional time. Even further, they lose confidence in each other and impact a teacher's
ability to consider higher-level technology applications. As noted later in this section,
teachers created professional learning communities to develop a circle of knowledge
sharing and fill the gaps in their current understanding.
Based on these gaps in pedagogical, curricular, and technical knowledge, the
program's value, purpose, direction, and teacher pedagogy is no longer driven nor
impacted by the district administration's original mission, vision, and, ultimately,
intention. The program is now being driven and molded by the faculty and students.
While this may meet one of the program goals to provide a unique learning experience
for students, it can also be challenging for students to adapt to their teacher's different
implementations throughout the day.
Content Selection
Research studies have found that teachers struggle with effectively using
technology in their courses, but at the same time, schools are not supporting teachers who
need reinforcement to support these resources effectively ((Kelly et al., 2009; Peck &
Sprenger, 2008; Stobaugh & Tassell, 2011)). Overall, teachers noted that they have either
worked around these challenges by forming their support networks or have maneuvered
around the technology expectations. This section will review professional learning
communities, technology learning tools, and social-emotional learning associated with
participant insights.
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As noted in the discussion on professional development at KCES, teachers
developed pods of support without training and direction. While teachers may not have
articulated their groups as PLCs, they served as a group of professionals who supported
each other, shared resources, developed new approaches and strategies, and led to their
version of adoption occurring in these self-driven spaces. Further, teachers contribute to
the greater education community by sharing their curriculum development work. I would
be remiss if I did not articulate the feedback that teachers noted direct support from their
Curriculum and Instruction team prior to this academic year but indicated a change in the
culture and approach to development efforts. With the pandemic, this was not surprising
as administrators and district leaders were working through overall strategy; however, it
highlights the opportunity for recovery and reinforcing the program goals and mission.
Evaluating technology tools that can augment or replace portions of an
instructional lesson requires teachers to understand their content area and technological
pedagogy. This frame supports determining a technology’s relative advantage in a
teacher’s classroom. Without factoring this, teachers will work in isolation toward
individual classroom goals rather than cross-content area goals (P. A. Ertmer &
Ottenbreit-Leftwich, 2013; Herrington & Kervin, 2007; Painter, 2001). Amy, as one
example, has explicitly focused on her use of technology rather than factoring in the
student benefits in using technology to support their art learning experience. Further, in
expressing that she was unaware of how Chromebooks were being used in other content
areas and Specials classrooms, the opportunity to develop cross-content area strategies is
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limited to non-existent. This limits the ability for students to engage in discussions, make
connections, or share experiences in other classes.
In contrast, Poppy used technology in her Physical Education classes and
connects to interactive games and projects. Considering that student learning is a social
experience and a product of human interaction, by Poppy making connections across the
curriculum, she is helping to support the needs of and reinforcing each content area more
holistically. Throughout the study, I anticipated hearing about specifics related to their
approach to inspection of resources. However, participants used these sessions to
describe their needs, improve their practice, and promote solutions. There is an
opportunity to facilitate further development with teachers on information literacy and
connections to pedagogical practice.
Instructional Activities
Future-ready, 21st-century skill-building, technology-focused classrooms require
reliable access to the internet and support when issues arise. (CoSN et al., 2017, 2019a).
Fractures in the classroom experience occur when such an infrastructure cannot meet the
demand or scale to meet new technologies. While historically, the District increased its
internet capacity to meet the demands for new media (Smeets, 2020), teachers are still
experiencing access and connectivity issues in parts of District buildings. During site
visits for other 1:1 K-12 districts, the Technology Director identified several areas that
needed to be prioritized. Based on participant feedback, two areas still need to be
addressed: (1) providing appropriate staff support in elementary schools and (2) a robust
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infrastructure that could support the new wireless devices (Gorbatkin, 2011). Teachers
noted that their support provides a quality experience; however, they are overloaded with
support requests.
Further, classrooms have connectivity issues that result in students working in the
hallways or wherever a connection is possible. These connectivity and access issues
directly impact student opportunities and limit a teacher's capabilities in the classroom.
Considering the ability to change one’s pedagogy, the three factors identified previously
directly impact a teacher’s willingness and ability to take risks and experiment with new
technologies.
Assessment
Teachers are researchers and data analysts, among the many other roles they
support. This requires teachers to consider a host of factors to access, generate, manage,
interpret the data and act on their findings (Knapp et al., 2006). However, this assumes
that teachers have a level of confidence in making decisions that involve data analysis
and interpretation (Means et al., 2011). In this study, teachers articulated that using more
than one data source was critical and understood that data is not a static indicator of
student success. Missing from the interviews were discussions about measuring student
success and performance in the classroom through data. Aside from their grade books and
assignments, teachers noted a limited ability to access “data about students.” While
reports are available, the concern is that the information does not apply to their
classrooms or needs. Teachers like Terry use other tools to inform her using IXL Math.
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On the other end of the spectrum, teachers like Amy abandoned these measures and used
effort, risk, and attempt as student performance indicators. This leads to an opportunity
for the District to discuss qualitative and quantitative measures of student success with
and without technology.
Academic Engagement and Communication
While studies have noted improved communication and collaboration
opportunities for students, several caveats exist (Dunleavy et al., 2007; Fairman, 2004;
Mouza, 2008). Teachers need to approach technology with assignments and activities that
support intentional communications and refactoring their role in the classroom to
facilitator or coach. Teachers are introducing more collaborative projects and group
efforts that result in more frequent teacher-student and student-student communication
(Fairman, 2004; Shapley et al., 2009). In this study, teachers noted that they have
successfully transitioned their former independent work to group-based activities. This
was only possible by developing shared trust; however, teachers can identify intervention
strategies and ensure student engagement by connecting with more collaborative group
projects. Teachers also noted that they were more connected than ever, finding afterhours communication more regular, and students appreciate these interactions.
Teachers emphasized that when considering how 1:1 technologies have impacted
the classroom, they have noted classroom communication and engagement changes.
While some students have become more withdrawn in the classroom and have declined in
their soft and hard skills, teachers noted that they addressed this by creating more planned
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activities that emphasized peer communications. Participants shared that their roles as
teachers have also shifted from “sage on the stage” to facilitator and coach. This
transition was only possible after the trust was established between teachers and their
students. While teachers did not articulate barriers that students encounter when using
devices for engagement and communication, their questionnaire findings noted that
teachers' attitudes, beliefs, knowledge, and skills directly impacted their students’
experiences.
Implications for Future Practice
The findings from this study raise a series of opportunities to positively impact
future practice for teachers, school district leaders, and university preparation programs.
Members in the cohorts below should consider the recommendations and scale of
implementation at their school or district that supports teachers in 1:1 elementary
classrooms. Further, cohorts should consider how they can support other groups in their
knowledge journey, whether in pursuit of advancing one pedagogical, technological, or
content knowledge.
Curriculum and Instruction (C&I) Teams
As is the case at BRSD, 1:1 device program responsibility is often split between
the technology (operation and support for equipment) and the C&I department
(pedagogical use and application). A partnership between both departments is essential
for the success of the program. Teachers noted throughout this study that there was a
divide between the support for the technology and approaches to use technology in
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pedagogically appropriate ways. A large portion of this partnership connects to the
opportunity and essential need for ongoing professional development. New initiatives are
often front-loaded with training but do not continue the learning journey after the first
few months. Please do not assume that teachers have a base set of technical knowledge or
that they will disclose their level of understanding. Developing a basic skills technology
workshop, followed by tracks of training options, would develop teacher technological
pedagogy and self-efficacy.
While autonomy in the classroom is necessary for teachers, as noted by
participants, the sentiment was also that teachers face technology resource overload. The
Curriculum and Instruction team, responsible for curriculum decisions across schools,
should identify recommendations that support lesson delivery, assessment, intervention,
and unit goals while ensuring representation across the content area and Specials. These
resources would be welcomed by teachers that are dipping their toes in the water with
technology and looking for low-risk, district-supported entry points.
As Terry, Sally, and Amy shared, it is never too late to introduce technology
essentials training for teachers. Whether for understanding how to troubleshoot student
technology issues, plan lessons, or use the Chromebook from a student perspective,
technology foundations can positively impact a teacher’s experience with 1:1 devices.
Schools Leadership and District Administrators
For school leaders and district administrators, the resounding message from this
study is to ensure that there is a communicated vision for any 1:1 program. While this
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should not include explicit activities, the vision should establish requirements and goals
around technology in schools. The rationale for this expectation is that teachers need to
articulate the mission and ensure that they are aligned, not working against the objectives.
At the same time, teachers need support, and so do their students. A lack of vision or
expectations results in reprioritization in other areas of the organization or the perspective
shift of “business as usual.”
As with the mission and vision, opportunities for evaluation and assessment are
ongoing. Administrators should regularly seek to understand how the program works for
each constituency. This process needs to include all teachers, not just content area
teachers. If there are Specials teachers that are not using technology, seek understanding
and follow-up on how to support them in their classroom. While technology does not
need to be a requirement, several cases in this study felt unsupported and did not have
access to content area-specific toolsets.
Connectivity was an area of concern for teachers and their students. In several
examples, teachers had their students working in the hallway of their classroom due to a
lack of wireless access in their rooms. Technology departments should conduct ongoing
site surveys to understand and respond to drop zones or areas with limited connectivity.
David, Terry, and Sally experienced challenges with the heavy-lift that goes along
with finding new resources for the classroom. Whether it was finding the time to start the
search process, shifting mindsets from status quo to refreshing their content, or risk-
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taking, participants who did not support time and space stalled in their exploration of new
content.
Teachers
For teachers, while the recommendations noted in this section may be
implemented at varying degrees in their school, there are multiple opportunities to
expand their TPACK framework. First, teachers should identify a colleague or a group of
teachers to develop a professional learning community. Teachers may already belong to a
cohort where introducing TPACK would not be possible for the group to consider.
Teachers should share the ideas and resources created; however, they should not feel
limited to sharing only with this group.
Secondly, technology does not require teachers to create unique resources for
every assignment or lesson. Why reinvent the wheel if a catalog of resources exists and
can modify them to meet class needs? There are many online platforms like Teachers Pay
Teachers, which spotlight the creative work of teachers, as well as implementation
recommendations.
Next, teachers are researchers. While traditionally they have access to qualitative
approaches, quantitative data is often more limited outside their classrooms. Use the
opportunity to review online resources for data methods, teacher recommendations for
measures and instruments that guide instruction, as well as what teachers consider
“important” data points for student success. Teachers should discuss strategies for
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approaching student learning, data-informed decision-making, and technology as a gradelevel team.
Lastly, and most importantly, teachers should continue to press for their
classroom needs and clarify what is needed to be an effective teacher. For example, if
training on strategies for supporting student engagement in music, contact the C&I
department, other music teachers, or even consider other district outreach efforts to gather
resources.
Pre-Service Teacher Preparation Programs
A unique opportunity exists for pre-service teacher programs to include
technology-based pedagogy training. Programs today may not offer technology as a core
requirement, instead offering a single class unit around technology. For curriculum
leaders in higher education, the need exists to develop a baseline course that provides an
understanding of educational technology while also enriching each course with
technology-based resources to support ongoing and developing student-teacher efficacy.
Recommendations for Future Research
Due to the pandemic, I could not visit classrooms and observe pedagogy in action.
It would benefit a future study to include classroom observations of how teachers
incorporate technology and their student responses to these resources. Further,
communication and engagement observations would be other factors that would be well
served from these classroom visits.
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The immediate context of this study was not to evaluate the impact of COVID-19
and remote learning on pedagogical practices. However, during the interviews, it was
clear that teachers had opinions and insights to share based on their remote learning
experience. While initial research studies are starting to be released by the academic
community, further ethnographic studies on how remote learning has led to sustained
change in teaching practices.
In tandem with understanding remote learning and pedagogical change, I
recommend follow-up studies to examine how trauma impacts teacher reflexivity and
pedagogical change. Teachers in the study noted haziness, inability to recall events, and
former practices in the classroom prior to remote learning. Further, the pain and loss
experienced by teachers and their students did not appear to be processed by the
participants. Future studies and research would benefit from understanding how teachers
process their roles and responsibilities in teaching with a cloud of emotional trauma and
loss hovering during the pandemic.

CHAPTER VI
REFLECTION
March 19, 2013
For the past 33 years, my operating persona has been a heads-down full-time
student and, more recently, that of a full-time working professional, absorbing as much
information as possible and continuing until a terminal degree was achieved. After
charging through an undergraduate degree, completing a Master of Education in a year,
and doctoral coursework in another year, I was lost in a vicious cycle known as ABD –
“All but Dissertation,” also known as “All but Done.” Asking myself why the writing
was not happening, why my interests would fain, and researching topics that changed
more than daily stories in the Chicago Tribune, I realized that I lacked field-based
professional experience. Such experiences would ultimately ground my studies and
research. It was a defeating experience to watch the sands fall through the hourglass and
the completion window close on 90 credit hours of doctoral work at another university.
The fire was burning more than ever to challenge me academically,
professionally, and intellectually. After four years of carrying the emotional debt and
burden, it was time to release this debt and apply to Loyola’s doctoral program. I
completed my Curriculum and Instruction doctoral program application, not thinking I
would be accepted or even considered. About a month later, I received a request to
interview with the School of Education faculty, which made the reality of starting over a
270
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genuine possibility. On March 19, 2013, sitting in the lobby, many thoughts raced
through my head: research theories, perspectives on current events in education, how to
lead change, and more. Nevertheless, I was met with personal introductions and a
question that I was not prepared for:
Welcome and thank you for coming in today for this interview, Adam. Let’s start
by sharing why Loyola’s doctoral program is the right fit at this point in your life.
You are in ABD status at the University of Delaware and are now looking to start
a second doctoral program. Why?
Sitting in a black steel conference chair in front of the School of Education faculty panel,
eyes and ears focused on my response, I shared my story – the good, the bad, and the
ugly: but most importantly, the reality. While freeing, it was frightening because the most
vulnerable part of myself was exposed to the interview committee – those of whom I
would be in coursework as a student. After lots of deep breathing exercises, I received a
letter of acceptance to the program two days later.
After two years of rigorous and rewarding coursework, high passing the
Program’s comprehensive examinations, and many (many) cups of coffee, I was ready to
begin the dissertation journey. Around this time, my husband and I learned that our
attempts at IVF would be successful, and we would welcome triplets to our lives.
I found myself struggling with this dissertation at some of the brightest and very
darkest times of my life. While I was thrilled that we would welcome three healthy,
beautiful children into our lives, I also found myself entering into a deep spiraling
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depression1. Among other issues, I was facing the potential reality of finding myself in an
ABD state, again, along with taking care of newborn triplets. Further, I became angry,
frustrated, and disappointed that I was no longer that twenty-something doctoral student
who had the freedom and flexibility to dedicate the time, energy, capacity, and, most
importantly, thought space it deserved.
During this time, I lost my voice as a writer, was lost in the process, and could not
find my way out. Many nights I considered stopping in the program and accepting the
reality of switching titles from doctor to parent. Facing these moments, I always kept
something that Dr. David Ensminger shared with his students on the first day of class –
“no doctorate program is worth a marriage, a family, or anything you plug into the
sentence.” Further, according to my sister, these titles can “be a both/and situation, rather
than an and/or.” Understanding that prioritizing yourself does not devalue others is a
concept that I only understood and embraced in writing the last year and a half. My road
for completing this dissertation was not an easy one to navigate. To restart the writing
engines, I needed to engage in regular self-talk about the value of this experience, why
grit is a component of overall perseverance, and that the “best dissertation is a done
dissertation.”
Dr. Ensminger and Dr. Kathleen were the ideal powerhouses for helping me cross
the finish line in this experience. They helped me recover my writing voice, like a buried
1

I’ve decided to share this information because it is often an unspoken reality of the emotional duress and
sanity balancing act that can occur for (doctoral) students, including those working and with families. I am
aware that this study will be available publicly and am making the decision to include this to shed light on
this topic – and the recovery that’s possible.
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treasure covered by pounds of sand. Dr. Ensminger was always there as an objective lens
to my writing, stimulating ideas and calling out my wandering stories – but most
importantly, identifying when I needed to ask for help. He told me what I needed to hear
rather than what I wanted to hear. While he has deflected praise previously, he rescued
this experience for me and supported keeping me accountable for its outcome in some of
my darker moments. Dr. Kathleen, whom I love that I get to call Doctor, was not only my
friend in this program but a guiding light forward. Her status calls, feedback on the
experience, unwavering confidence (even when I did not have any), and writing sessions
were like having a cheering section on each page. Crossing that proverbial finish line
several years prior, she held the “Let’s Finish This” sign and represents perseverance,
determination, and the art of what is possible. To both Dr. Kathleen and Dr. Ensminger, I
will be forever grateful.
Approaching Commencement, I am learning to give myself grace and celebrate a
study that I am proud of, representing my caliber of work. I carefully considered this
reflection and how I might look at it ten years in the future for employers or other
students and researchers. For doctoral students reading this reflection, please do not let
this story deter or scare you from experiencing the dissertation process. Quite the
opposite, it will test and teach you lessons in ways that you did not know possible or that
you even needed. This story represents the experience and human being behind the
process – a testament to determination. In the end, this reflection serves as a reminder for
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me of what is possible when you have the right team, the right approach, the right
attitude, and days like March 19, 2013, when someone is willing to take a risk.

My children have been so flexible and understanding while working on this
dissertation. They each drew a picture that they wanted to include in “Papa’s Big Paper.”
Included below are their celebratory drawings:

A beautiful unicorn created by our daughter, Harper.
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Our daughter, Collins, created a wonderful family portrait.

A happy rainbow created by our son, Emmett.
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The first approval (project 3100, application 7193) from the Institutional Review Board
was received without language regarding compensation for participants. Of note, no
participants were recruited for the study before submitting a request for an amendment to
include compensation for participants.
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The second approval (project 3100, application 7606) from the Institutional Review
Board was received in response to an amendment that included language for
compensating participants. Compensation for research participants was provided for their
time and inconvenience, as well as a recruitment incentive. Participants fully completing
the study received a $50 American Express gift card. The gift cards were purchased with
the researcher’s funds and delivered by email to the participants’ email addresses. Since
subjects reserved the right to withdraw their participation from the study, payment to
participants was prorated at $10 increments.
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Logo Redacted

Footer Redacted

Information on this page was redacted to ensure the confidential information, including
but not limited to phone numbers, addresses, participants, or other identifying
information.
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Dear Principal,
Your school is invited to participate in a dissertation research study that seeks to
understand how teacher pedagogy is changed in 1:1 elementary classrooms. The
secondary goal is to understand changes to student engagement and communication in the
1:1 classroom. For your assurance and support of my outreach, this request was
previously reviewed and approved through a signed Letter of Cooperation from the
District Superintendent, Dr. Adrian Talley.
The time anticipated for teachers to participate in this study is 3 hours. Teachers that
agree to participate in the study will be asked to:
•
•
•
•

Complete a Consent to Participate in Research form;
Participate in three 45 – 60-minute Zoom meetings hosted using a Loyola
University Chicago Zoom account;
Provide at least four example classroom materials, including lesson plans,
curriculum plans, or other teacher work products; and
Complete a brief survey.

In the first interview, I will focus on a teacher’s background, instructional practices, and
1:1 devices, reflecting on when devices were first available, along with their recent
experiences with 1:1 devices. In the second interview, I will summarize their first
conversation to ensure that I have an accurate account of their feedback. We will discuss
their perspective using technology and pedagogical decisions in an online environment
during the second interview. In the third interview, I will summarize their overall
conversation to ensure that I have an accurate account of their feedback.
For teachers that agree to participate in this study, the results would be critical in
understanding the changes, experiences, and negotiations of pedagogy that occur not only
in your school but potentially for other districts considering 1:1 implementation.
Sincerely,
Adam Smeets
###################### 1
asmeets@luc.edu
Mobile: (###) ###-####

1

Information on this page was redacted to ensure the confidential information, including but not limited to
phone numbers, addresses, participants, or other identifying information.
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Dear educator,
You are invited to participate in a dissertation research study that seeks to understand
how teacher pedagogy is changed in 1:1 elementary classrooms. The secondary goal is to
understand changes in student engagement and communication in a 1:1 classroom. My
study request was previously reviewed and approved through a signed Letter of
Cooperation from the District Superintendent and your building principal.
The time anticipated for participating in this study is 3 hours. If you agree to participate
in the study, you will be asked to:
•
•
•
•

Complete a Consent to Participate in Research form included below;
Participate in three 45 – 60-minute Zoom meetings (hosted using a Loyola
University Chicago Zoom account for your confidentiality);
Provide at least four example classroom materials, including lesson plans,
curriculum plans, or other teacher work products; and
Complete a brief survey.

In the first interview, I will focus on your background, instructional practices, and 1:1
devices, reflecting on when devices were first available, along with your current
experiences with 1:1 devices. In the second interview, I will summarize our first
conversation to ensure that I have an accurate account of your feedback. We will discuss
your perspective using technology and pedagogical decisions in an online environment
during the second interview. In the third interview, I will summarize our overall
conversation to ensure that I have an accurate account of your feedback.
Should you agree to participate in this study, the results would be critical in
understanding the changes, experiences, and negotiations of pedagogy, and curriculum
and instruction, that occur not only in your school but potentially for other districts
considering 1:1 implementation.
Please click here (or highlight and visit the following URL
https://luc.co1.qualtrics.com/jfe/form/SV_fAmy88GvArfV8MUfiC2) to participate in
this study.
Sincerely,
Adam Smeets
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Participants recorded their “Participant ID” from the consent, which was used as a unique
identifier instead of first and last name across the study.
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Upon completing the Consent to Participate in Research, the participant reviewed the
summary on the response page, including a closing note of appreciation. This screen
provided access to a PDF document containing the completed Consent to Participate in
Survey Research.
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CONSENT TO PARTICIPATE IN INTERVIEW RESEARCH
Project Title:

Changes in Teacher Pedagogy and Student Engagement in
Elementary 1:1 Classrooms

Researcher:

Adam Smeets, M.Ed. (asmeets@luc.edu)

Faculty Sponsor:

Dr. David Ensminger (densmin@luc.edu)

Introduction
You are being asked to take part in a research study being conducted by Adam Smeets for
a dissertation under the supervision of Dr. David Ensminger in the School of Education at
Loyola University Chicago.
You are being asked to participate because you are a teacher in a District 204 elementary
school that utilizes 1:1 devices as part of classroom instruction. For this study, I am
looking to interview up to ten (10) elementary teachers who worked at a District
elementary school for the past three years when the 1:1 program started.
Please read this form carefully as it provides information relevant to the study. Please ask
any questions you may have before deciding whether to participate in the study.
Purpose
The goal of this research is to understand how teacher pedagogy is changed in 1:1
elementary classrooms. The secondary goal is to understand changes to student
engagement and communication in the 1:1 classroom. For reference, the research
questions of this study are:
1. How do teachers adjust pedagogical practices in 1:1 classrooms?
• How do 1:1 devices in classrooms influence teacher pedagogical practices,
including planning and design of instruction, selecting content, and
delivering instruction, including instructional strategies, assessment
strategies, techniques, and procedures?
2. How do teachers describe shifts in their classrooms since implementing a 1:1
program?
• How do teachers perceive student academic engagement in a 1:1
classroom?
• How do 1:1 devices in classrooms change communication for and between
teachers and students?
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•

How do 1:1 devices in classrooms change communication for and between
students and students?

Should you agree to participate in this study, you would be providing information that
will be critical in understanding the changes, experiences, and negotiations of pedagogy
not only in your school but potentially for other districts considering 1:1
implementations.
Procedures
The time anticipated to participate in this interview is 45 – 60 minutes. If you agree to be
in the study, you will be asked to verbally consent to participate in interview research.
There are a total of three interviews as part of this study. In the first interview, we will
focus on instructional practices and 1:1 devices, reflecting on when devices were first
available and current experiences with 1:1 devices. In the second interview, we will
discuss your perspective on using technology and pedagogical decisions in an online
environment. This final interview will cover a few questions to close the first two
interviews, followed by an interactive activity. I will then share a summary of our overall
conversations to ensure an accurate account of your feedback.
Risks/Benefits
There are no foreseeable risks involved in participating in this research beyond those
experienced in everyday life.
There may be no direct benefits to you from participation. However, this research will
help advance our understanding of the changes that 1:1 devices can have on pedagogy,
student communication, and engagement.
Confidentiality
In completing the questionnaire, confidentiality will be maintained to the degree
permitted by the technology used. Your participation in this online survey involves risks
similar to a person’s everyday use of the Internet. Your responses will remain
confidential and assigned a pseudonym and case number. We will only report the
findings in aggregate; no one participant will be identified by name. The final report will
be used for completing my dissertation defense. De-identified summary findings may be
shared with select program administrators after this study.
You will not use a Bear Rapids School District login account or a District Zoom meeting
link during the three Zoom meetings. No interview artifacts or materials will be stored on
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or transferred to District storage or hardware. All materials stored will be maintained on a
laptop dedicated to this project and secured in a locked drawer when not in use.
Transcriptions will be created by making an audio recording of the interview, which will
be removed upon verification of transcript accuracy. You will be assigned a pseudonym
to protect your identity. After completing my dissertation defense, any transcriptions will
be permanently deleted.
Voluntary Participation
There is no cost to participate in this study. Participation in this study is voluntary. If you
do not want to be in this study, you do not have to participate. Even if you decide to
participate, you are free not to answer any question or to withdraw from participation at
any time without penalty.
You will not receive any benefits from or any rights in any developments, inventions, or
other discoveries that may come out of this research. By completing all components of
the research study, you will receive a $50 gift card to Starbucks or another retailer as
compensation for your time and any inconvenience. Since you can withdraw your
participation, payments will be prorated at $10 increments. For example, only completing
the questionnaire would result in a $10 gift card. Compensation will be delivered
electronically through eGift card delivery.
As a staff member of the school district, your decision to participate or not will have no
effect on your current employment or relationship with the District. Further, if you
currently are or will be a student of Dr. David Ensminger, your participation will not
affect your current relationship as teacher and student or the course.
Contacts and Questions
If you have questions about this research study, please feel free to contact me at
asmeets@luc.edu or ###-###-####1or the faculty sponsor Dr. David Ensminger at
densmin@luc.edu or ###-###-####.
If you have questions about your rights as a research participant, you may contact the
Loyola University Office of Research Services at (773) 508-2689 and speak with the
Compliance Manager.
Statement of Consent
1

Information on this page was redacted to ensure the confidential information, including but not limited to
phone numbers, addresses, participants, or other identifying information.
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Please respond with a “Yes, I agree to participate” after I read the following statement.
By stating, “Yes, I agree to participate,” you indicate that you have reviewed the
information provided above, have had an opportunity to ask questions, and agree to
participate in this interview. You will be given a copy of this form to keep for your
records.

APPENDIX H
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Upon completing the survey, the participant reviewed the summary on the response page,
including a closing note of appreciation. This screen provided access to a PDF document
containing the completed Consent to Participate in Survey Research and their responses.
After closing this page, participants did not have access to view their responses again.
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Interview One
Introduction (5 Minutes)
My name is Adam Smeets, and I am a Doctoral student at Loyola University Chicago’s
School of Education. I am conducting this interview as part of the requirements for my
dissertation in the Curriculum and Instruction program. The purpose of this research is to
understand how teacher pedagogy is changed in 1:1 elementary classrooms. The
secondary goal is to understand changes to student engagement and communication in the
1:1 classroom.
We will focus on instructional practices and 1:1 devices in this first interview, reflecting
on when devices were first available and your current experiences with 1:1 devices.
Your responses will remain confidential and assigned a pseudonym and case number. I
will only report the findings in aggregate; you will not be identified by name. Please feel
free to participate and share your thoughts openly. I will also be recording and taking
notes of our conversation to help develop an accurate report later. The entire interview
should take about 45 minutes.
I want to note that I will not ask you to report your name or any other personally
identifiable information once I have turned on the recording to keep your identity
confidential. Any names or identifying information will be redacted if mentioned.
Before this interview, you provided your years of service to ensure that you met the
participation requirements for the study.
If you do not have any questions at this time, I will begin the recording and present the
informed consent for your review. In it, you will find much of the same information I
have already discussed with you and additional details regarding how any findings will
be used. I will give you a few minutes to review this document. As you do so, please let
me know if you have any questions.
 [BEGIN RECORDING] 
Good {morning | afternoon | evening}. Today is {date} at {time}, and this is the first
interview with participant {Participant ID} for the research study being conducted by
Adam Smeets. Thank you for being here today. As a reminder, this interview is being
recorded without video. You previously reviewed and completed the Informed Consent
document for participating in the study. I am currently displaying the Informed Consent
again as it relates to the interview.
 [START SCREEN SHARE WITH INFORMED CONSENT DISPLAYED] 
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Please re-review the information. You have the choice to end the interview at any time
and withdraw from the study. If you would like to proceed with volunteering and the
interview, please verbally reply that you agree to participate.
[AFTER VERBAL AGREEMENT, CONTINUE THE INTERVIEW]
Retrospective/Historical Perspective
1. Let’s begin first with you introducing your teaching background. For example,
how many years have you been teaching? What grades?
2. What are your experiences with technology in teaching and student learning in
your classroom?
Training and Professional Development
3.
4.
5.
6.
7.
8.

Thinking back before the Chromebook program was introduced at the
elementary level, can you describe your specific skills working with technology
in the classroom?
Share a story about your experiences with the training provided by the District or
your school?
After participating in that training, how did it impact your use of technology in
planning or teaching?
What training do you wish were available?
In what ways did you seek out training on your own?
What future support would you need to continue technology integration in
planning and delivery?

Adjusting Pedagogical Practices in 1:1 Classrooms
9.
10.
11.
12.
13.

When considering using student Chromebooks or classroom technologies that
support 1:1 in your lesson planning, what are the significant factors influencing
your decision-making process?
How would you describe the frequency of your students using Chromebooks in
class?
Describe your process (time, materials, planning) when you successfully
integrated technology into your lesson plan.
Tell me a story about a time when you had difficulty integrating technology into
your lesson plan.
Thinking of your practice as a teacher, what changes/adaptations/adjustments
have you made now that Chromebooks are part of teaching and learning in your
classroom?
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Student Engagement and Communication
14. What benefits or behaviors have you observed for your students when using
Chromebooks in the classroom?
15. What limitations or behaviors have you observed for your students when using
Chromebooks in the classroom?
Closing
Thank you for taking this time to speak with me about your experiences at your school.
After concluding this interview, I will begin transcribing the interview and working on a
summary to share with you before our third closeout interview. Once provided via a
confidential OneDrive share, please review the document as I want to ensure that I have
accurately captured your great insights and experiences. Again, your responses will
remain confidential and assigned a pseudonym and case number. I will only report the
findings in aggregate; you will not be identified by name. If you think of additional
information to share after this interview, please reach out to me at asmeets@luc.edu.
Again, thank you!
Research Question Alignment
Research question
How do teachers adjust pedagogical practices in 1:1
classrooms?
How do 1:1 devices in classrooms influence
teacher pedagogical practices, including
planning and design of instruction, selecting
content, and delivering instruction, including
instructional strategies, assessment
strategies, techniques, and procedures?
How do teachers describe shifts in their classrooms
since implementing a 1:1 program?
How do teachers perceive student academic
engagement in a 1:1 classroom?
How do 1:1 devices in classrooms change
communication for and between teachers and
students?
How do 1:1 devices in classrooms change
communication for and between students?

Correlating interview question
2, 6, 7, 9, 13
3, 5, 8, 11, 12

14, 10, 15
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Interview Two
Introduction (5 Minutes)
Hello, and thank you again for meeting with me to discuss how teacher pedagogy is
changed in 1:1 elementary classrooms. The secondary goal is to understand changes to
student engagement and communication in the 1:1 classroom.
In your first interview, we focused on instructional practices and 1:1 devices, reflecting
on when devices were first available and your current experiences with 1:1 devices. In
today’s second interview, we will discuss your perspective on using technology and
pedagogical decisions in an online environment.
As a reminder, your responses will remain confidential and assigned a pseudonym and
case number. I will only report the findings in aggregate; you will not be identified by
name. The final report will be used for completing my dissertation defense. Please feel
free to participate and share your thoughts openly. I will also be recording and taking
notes of our conversation to help develop an accurate report later. The entire interview
should take about 45 minutes.
I want to note that I will not ask you to report your name or any other personally
identifiable information once I have turned on the recording to keep your identity
confidential. Any names or identifying information will be redacted if mentioned.
If you do not have any questions at this time, I will begin the recording and present the
informed consent for your review. In it, you will find much of the same information I
have already discussed with you and additional details regarding how any findings will
be used. I will give you a few minutes to review this document. As you do so, please let
me know if you have any questions.
 [BEGIN RECORDING] 
Good {morning | afternoon | evening}. Today is {date} at {time}, and this is the second
interview with participant {Participant ID} for the research study being conducted by
Adam Smeets. Thank you for being here today. As a reminder, this interview is being
recorded without video. You previously reviewed and completed the Informed Consent
document for participating in the study. I am currently displaying the Informed Consent
again as it relates to the interview.
 [START SCREEN SHARE WITH INFORMED CONSENT DISPLAYED] 
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Please re-review the information. You have the choice to end the interview at any time
and withdraw from the study. If you would like to proceed with volunteering and the
interview, please verbally reply that you agree to participate.
[AFTER VERBAL AGREEMENT, CONTINUE THE INTERVIEW]
Classroom Technology
1. What data do you consider in determining student success in your 1:1 classroom?
2. When selecting an online resource for class, what do you consider?
2a. How do you share these insights or tools with other teachers?
3. Describe your perception of the Chromebook program in your school?
3a. What changes would you recommend?
4. What does digital citizenship mean for your students?
5. Using your own words, can you describe the goal of the Chromebook program in
the district?
6. How do you provide equity for students in your classroom?
7. Tell me a story about when you needed to change a lesson or assessment to
accommodate students who experienced difficulty using 1:1 devices in your
classroom.
8. What barriers have you and your students experienced with students using
Chromebooks or other technologies in the classroom?
Remote Teaching
9. How have your teaching practices changed since the District moved to e-Learning
instead of emergency days, for example, using remote learning during COVID-19
school closures?
9a. What is irreplaceable about the physical classroom?
9b. Your students’ learning?
9c. What changes have been the most challenging?
i. Have you overcome these? How?
9d. What changes have been the most rewarding?
10. Describe a recent lesson success in remote learning using technology.
11. Describe how you build community in remote learning using student
Chromebooks?
Closing
12. Tell me a story about using the Chromebooks in your classroom. What situation
stands out in your experience?
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13. Are there any further information or areas that we have not covered on these
topics to benefit this study?
Again, thank you for taking this time to speak with me about your experiences. After
concluding this interview, I will begin transcribing the interview and sharing a summary
with you. I will again share a copy with you to ensure that I have accurately captured
your great insights and experiences. Your responses will remain confidential and
assigned a pseudonym and case number. I will only report the findings in aggregate; you
will not be identified by name.
I greatly appreciate your support, time, and commitment as I complete my dissertation
research and begin the process of compiling the findings and results. If you think of
additional information to share after this interview, please reach out to me at
asmeets@luc.edu. Again, thank you!
Research Question Alignment
Research question
How do teachers adjust pedagogical practices in 1:1
classrooms?
How do 1:1 devices in classrooms influence
teacher pedagogical practices, including
planning and design of instruction, selecting
content, and delivering instruction, including
instructional strategies, assessment
strategies, techniques, and procedures?
How do teachers describe shifts in their classrooms
since implementing a 1:1 program?
How do teachers perceive student academic
engagement in a 1:1 classroom?
How do 1:1 devices in classrooms change
communication for and between teachers and
students?
How do 1:1 devices in classrooms change
communication for and between students?

Correlating interview question
8, 9
1, 2, 2a, 7, 10

4, 6, 8, 9a, 12
9b, 9c, 9d
11
11
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Interview Three
Introduction (5 Minutes)
Hello, and thank you again for meeting with me to discuss how teacher pedagogy is
changed in 1:1 elementary classrooms. The secondary goal is to understand changes to
student engagement and communication in the 1:1 classroom.
In your first interview, we focused on instructional practices and 1:1 devices, reflecting
on when devices were first available and your current experiences with 1:1 devices. We
discussed your perspective on using technology and pedagogical decisions in an online
environment in the second interview. This final interview will cover a few questions to
close our first two interviews, followed by an interactive activity.
As a reminder, your responses will remain confidential and assigned a pseudonym and
case number. I will only report the findings in aggregate; you will not be identified by
name. The final report will be used for completing my dissertation defense. Please feel
free to participate and share your thoughts openly. I will also be recording and taking
notes of our conversation to help develop an accurate report later. The entire interview
should take about 30 minutes.
I want to note that I will not ask you to report your name or any other personally
identifiable information once I have turned on the recording to keep your identity
confidential. Any names or identifying information will be redacted if mentioned.
If you do not have any questions at this time, I will begin the recording and present the
informed consent for your review. In it, you will find much of the same information I
have already discussed with you and additional details regarding how any findings will
be used. I will give you a few minutes to review this document. As you do so, please let
me know if you have any questions.
 [BEGIN RECORDING] 
Good {morning | afternoon | evening}. Today is {date} at {time}, and this is the third
interview with participant {Participant ID} for the research study being conducted by
Adam Smeets. Thank you for being here today. As a reminder, this interview is being
recorded without video. You previously reviewed and completed the Informed Consent
document for participating in the study. I am currently displaying the Informed Consent
again as it relates to the interview.
 [START SCREEN SHARE WITH INFORMED CONSENT DISPLAYED] 
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Please re-review the information. You have the choice to end the interview at any time
and withdraw from the study. If you would like to proceed with volunteering and the
interview, please verbally reply that you agree to participate.
[AFTER VERBAL AGREEMENT, CONTINUE THE INTERVIEW]
Follow-Up Questions
1. How has communication changed between teacher and student in a 1:1 classroom
versus a non-1:1 classroom?
2. How has communication changed between students in a 1:1 classroom versus a
non-1:1 classroom?
3. Tell me a story about how you use technology to support summative assessment
in the classroom? Formative assessment?
Self-Identification with TPACK
TPACK focuses on the interplay between a teacher’s technical, pedagogical, and content
knowledge. Please visit the URL I provided in the chat window. I will share the screen in
our Zoom interview so that the process is captured.
4. On slide 2, using your mouse, how would you align the circles to represent your
technical, pedagogical, and content knowledge. Please describe your
representation.
5. Let’s go to slide 3. Using your mouse, how would you align the circles to
represent the ideal balance of a teacher’s technical, pedagogical, and content
knowledge? Please describe your representation.
6. Looking at slide 4, let’s discuss the balance for a fifth-year teacher who is being
evaluated. Using your mouse, how would you demonstrate the balance? Please
describe your representation.
7. We have had several discussions regarding Social Emotional Learning (SEL) and
its impact on your classroom. How would you identify how/where/if SEL should
be represented in this model? Please describe your representation.
Closing
Again, thank you for taking this time to speak with me about your experiences. After
concluding this interview, I will begin transcribing the interview and sharing a summary
with you. I will again share a copy with you to ensure that I have accurately captured
your great insights and experiences. Your responses will remain confidential and
assigned a pseudonym and case number. I will only report the findings in aggregate; you
will not be identified by name.
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I greatly appreciate your support, time, and commitment as I complete my dissertation
research and begin the process of compiling the findings and results. If you think of
additional information to share after this interview, please reach out to me at
asmeets@luc.edu. Again, thank you!
Research Question Alignment
Research question
How do teachers adjust pedagogical practices in 1:1
classrooms?
How do 1:1 devices in classrooms influence
teacher pedagogical practices, including
planning and design of instruction, selecting
content, and delivering instruction, including
instructional strategies, assessment
strategies, techniques, and procedures?
How do teachers describe shifts in their classrooms
since implementing a 1:1 program?
How do teachers perceive student academic
engagement in a 1:1 classroom?
How do 1:1 devices in classrooms change
communication for and between teachers and
students?
How do 1:1 devices in classrooms change
communication for and between students?

Correlating interview question
4, 5, 6, 7
3

1
2
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Member Checking by Email
From: Adam Smeets <asmeets@luc.edu>
Sent: July 15, 2021 1:19pm
To: Study Participant
Subject: Research Study Follow-Up, Review Rough Draft

Hello and good afternoon, {Research Participant First Name} –
Thank you for providing such great insights and participation in each interview,
completing the questionnaire, and providing example curriculum documents. I know that
this was a large time commitment, but this study would not have been possible without
you and your ideas.
As a reminder, in the first interview, we focused on your instructional practices and 1:1
devices. Then you reflected on when devices were first available and current experiences
with 1:1 devices. In the second interview, we discussed your perspective on using
technology and making pedagogical decisions online. We covered a few questions to
close our first two interviews in the final interview, followed by an interactive activity
examining TPACK.
As part of the final steps in this study, I am performing “member checking.” The purpose
of member checking is to validate the accuracy of and support the credibility of the
findings. In support of this, I request that you review the interview transcripts to ensure
that they accurately reflect our discussion. Also, this is an opportunity to provide
additional information or clarification. Next, I am attaching a copy of the results for
sections directly related to your feedback and insights. Please review these findings,
provide any clarifications or additional information, and confirm that they resonate with
your experiences and perspective by clicking on the “Submit My Feedback” button.
Submit My Feedback
As a reminder, any responses will remain confidential and associated with a pseudonym
and case number. I will only report the findings in aggregate; you will not be identified
by name. The final report will be used for completing my dissertation defense. Please feel
free to participate and share your thoughts openly.
Sincerely,
Adam Smeets

APPENDIX J
SELF-SERVICE INTERVIEW REGISTRATION SITE
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Step 1: Participants schedule each interview by
clicking on the number in each available row.

Step 2: After picking an interview, they select an
available date/time to complete their interview.

Step 3: After entering their Participant ID,
provided during the Informed Consent process,
they click “Book Interview.”

Step 4: A confirmation screen appears, and an
email is sent to the researcher and participant with
a link to join the interview and a calendar
appointment.

APPENDIX K
TPACK AND SOCIAL-EMOTIONAL LEARNING DOMAIN EXERCISE
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TPACK focuses on the interplay between a teacher’s technical, pedagogical, and content
knowledge. Please visit the URL I provided in the chat window. I will share the screen in
our Zoom interview to capture your process.

Using your mouse, how would you align each circle to represent your technical,
pedagogical, and content knowledge. Please describe your representation.
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Using your mouse, how would you align the circles to represent the ideal balance of a
teacher’s technical, pedagogical, and content knowledge? Please describe your
representation.

Let us discuss the balance for a fifth-year teacher who is being evaluated. Using your
mouse, how would you demonstrate the balance? Please describe your representation.
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We had several discussions regarding Social Emotional Learning (SEL) and its impact on
your classroom. How would you identify how/where/if SEL should be represented in this
model? Please describe your representation.

APPENDIX L
EMAIL COMMUNICATION: PARTICIPANT UPDATE AND REMINDER
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From: Adam Smeets <asmeets@luc.edu>
Sent: June 14, 2021 1:32pm
To: Study Participant
Subject: Research Study Follow-Up, Next Steps

Hello and good afternoon, {Research Participant First Name} –
First and foremost, thank you for signing up to be part of my research study. Without you
and your ideas, this study would not be possible. To streamline your experience, I wanted
to follow up with where you are in the process and any steps remaining.
1. Complete the “Consent to Participate in Research”
✔ You completed this step, bravo! If you would like to review the Consent again,
please visit https://luc.co1.qualtrics.com/jfe/form/SV_88GvArfV8MUfiC2.
2. Complete the “Changes in Teacher Pedagogy and Student Engagement in
Elementary 1:1 Classrooms” Survey
✔ You completed this step too, way to go! As a reminder, you completed this
survey at https://luc.co1.qualtrics.com/jfe/form/SV_emm7QAFE03WVB3v.
3. Schedule your three (3) online interviews
❌ Oops! When possible, please complete this step by visiting the online scheduling
site at https://www.picktime.com/LucResearchStudy.
4. Submit Your Instructional and Classroom Documents for the Research Study
❌ Oops! When possible, please complete this step by submitting your documents at
https://luc.co1.qualtrics.com/jfe/form/SV_8okZTwVzkyMbls2.
Thank you, again,
Adam Smeets
CONFIDENTIALITY/PRIVACY NOTICE: This message and any attachments
transmitted with it is for the designated recipient only and may contain privileged or
confidential information. If you have received it in error, please notify the sender via
return e-mail immediately and permanently delete the original. Any unauthorized review,
disclosure, dissemination, distribution, or copying of this e-mail is strictly prohibited.
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Lesson Plan

Date: Fall

Class: 4th Grade

Topic: Literature Study: Historical Fiction: Sign of the Beaver
Learning Objectives

Standards

Students will interpret
vocabulary words in a
literature selection related
to historical meanings,
character relationships,
character qualities, and
details.
Students will create an
image that appeared in
their minds while reading
the text (using online tools
and images).
Students will summarize
events from the story in
sequence.
Students will understand a
character in the story
based on textual evidence
of the character’s mood,
actions, or speech.

Introduction
Discussion Question

Key Ideas and Details
CCSS.ELA-LITERACY.RL.4.1
Refer to details and examples when explicitly
explaining the text and drawing inferences from
the text.
CCSS.ELA-LITERACY.RL.4.2
Determine a story's theme, drama, or poem from
details in the text; summarize the text.
CCSS.ELA-LITERACY.RL.4.3
Describe in depth a character, setting, or event in a
story or drama, drawing on specific details in the
text (e.g., a character's thoughts, words, or actions).
Craft and Structure
CCSS.ELA-LITERACY.RL.4.4
Determine the meaning of words and phrases as
they are used in a text, including those that allude
to significant characters found in mythology (e.g.,
Herculean).

Student copies of the
novel Sign of the Beaver
Student Copies of Slide
Deck for Notes,
Vocabulary,
Comprehension
Questions, Retellings,
Visualizations, and
Projects (as decided
through student interest
or teacher choice for
assessment)

Range of Reading and Level of Text Complexity
CCSS.ELA-LITERACY.RL.4.10
By the end of the year, read and comprehend
literature, including stories, dramas, and poetry, in
the grades 4-5 text complexity band proficiently,
with scaffolding as needed at the high end of the
range.

❏ Media

Strategies
Activate Prior Knowledge

For the novel Sign of the Beaver, share with students to create slides to
answer questions, show images, recall events, describe characters, etc.
Some slides will be teacher-directed, and some can be student choice.

Instruction
Whole Group

Materials

❏ Small Group ❏ Cooperative Learning ❏ Centers

Visualization: After reading orally and discussing the first chapter of the

•
•
•
•
•
•
•
•
•
•

Think/Pair/Share
Graphic
Organizer
PBL
Tech Integration
Gamification
Task Cards
Peer Teaching
Self Assessment
Growth Mindset
Other:
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novel, students will be asked to picture a scene from the chapter
(visualization) and find a representation to add to the Sign of the Beaver
Slide-deck's title slide been shared with them. They will search images
based on keywords in the story, like forest, garden, cabin. They will add a
title with the author’s name AND a text box with their name.
Vocabulary:
Based on chapters 1-2, reading and discussion, students will be given a list
of vocabulary words from this part of the story. With the words listed on
Slide 3, students will define the words based on their understanding of the
story. If they need help, they can ask others or use an online dictionary.
Summary: After reading and discussing chapter 1, students will retell
critical events in the order they happened.
For the chapter where Matt, the main character, is alone in the woods,
working on the tasks told him by his father, students will construct an
image showing details of Matt’s day.
Character Depth and Understanding: As we get to know Matt’s
predicaments with living alone, students will now write a “Letter Home”
from Matt’s perspective.
After several chapters, Matt ends up with little food in his cabin, thanks to a
bear coming in while Matt was out hunting. He later finds some honey, gets
stung by bees, hurts his ankle, and passes out due to the allergic reaction to
all the bee stings. Native Americans have been watching him, saving him
from the river. He now owes the “friends” something, so he agrees to teach
the native boy to read.
Students will make contrasting images of how Matt and Attean spend their
days together and how they feel about learning and teaching.
Students will eventually show how the main character has changed
throughout the story through their summary. Although many characters are
affected by their new relationships, the main character changes the most.
Students will develop a title for “The Change” slide and describe how the
character has changed.
The final slide was from the perspective of the native boy as he returns
from finding his spirit guide. The readers do not experience this part of his
life in the text, so imagine what he went through. He only briefly tells the
experience and appears “different” to Matt, so the reader must make
assumptions.
Assessment
Observation

❏ Worksheet ❏ Test

Project

Presentation

❏ Published Work ❏ Rubric
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Through the summarizing, retellings, images, student understandings, and recall of details, student
comprehension of the text can be seen in these projects.
Differentiation
Approaching
Some rereading text
may be necessary for
some students to find
and recall the details.
Some assistance may
be needed for finding
appropriate clipart.
Keywords from the
story help a lot.

On Level

Enrichment

Individual

Students should
respond appropriately
and expressively
through deep
discussion and
thorough questioning
during readings. They
will enjoy making
their images and
backgrounds go with
these exciting parts.

Extra slides can be
added through student
choice. Images can be
enhanced with a clipart
to fit the topic.
Students can play-act
parts of the story to
retell certain scenes.

Use a sequence of events
list to aid students with
recall.
Post vocabulary that can
be used for image
searches.

Follow Up
Re-teaching
Homework

❏
❏

Reflection

Continue the Slide-deck
throughout the book.
Change the topics and
outcomes to fit your class
discussion of the story.

These ongoing activities and projects related to the book led to continued
visual notes for the students resulting in a respectful representation of their
understandings. It also made a sequential retelling of significant events in
the story. All students can be successful due to the visual and written
experiences, as some are better at visuals and some are better at writing.

My knowledge of student learning standards (after nine years teaching 4th grade) and student
comprehension, through these and many ELA lessons, shows in the details of the lesson and the
outcomes shown in the student work sample. Through the oral reading of the text, deep discussion of the
historical nature of the novel, the characterizations, and the details of the story shared in the projects
made online with slides, students became engrossed in the book, remembered small and oversized
details, and showed better understandings in their project than they would on a written test. The format
of their work samples offered choice and variation, covered both the learning standards so crucial for
fourth graders, and also was open to student variances and work styles.
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Section A – Background Information
How many years of experience do you have serving as a teacher in a District 204
school?
Years
4

N1
2

22

2

23

1

27

1

How many years of experience do you have serving as a teacher at your current
school?
Years
4

N
2

7

2

8

1

22

1

What grade level(s) do you teach?

1

Grade Level
Preschool (PK)

N
0

Kindergarten

2

Six total responses were received for the study; however, one participant withdrew before starting the
interview process. The participant’s results are included in the tables.
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Grade Level
1st Grade

N
2

2nd Grade

2

3rd Grade

2

4th Grade

3

5th Grade

5

What content areas do you teach?
•

Art

•

Physical Education

•

ELA, Math, Science, Social Studies, Social-Emotional Learning.

•

Social/Emotional Learning, Science, Social Studies, Mathematics, Language Arts.

•

ELA, Math, Social Studies, Science

•

All

What technology resources are available in your classroom?
•

I am two schools .... both schools have a document camera, projector, and
computer. One school has a smartboard, which I do not use

•

Chromebooks, LED projector, speakers, portable mic, portable camera, external
(clip-on/tripod) HD PC camera.

•

Chromebooks, iPads, Gizmos.

363

•

iPads, Chromebooks, Laptops, Cell Phones, Ziggy Cameras, Jabra Speakers.

•

Computer, Smart Board, Document Camera, On-screen Microscope, Jabra
microphone, Room camera on tripod.

•

Laptop, smartboard, data projector, document camera, webcam – speakers –
Jabra, student Chromebooks (1:1)

What is your age?
Age
Under 21

N
0

22-28

0

29-35

2

36-42

0

43-49

1

50-56

1

57-63

2

64-70

0

71-77

0

78-84

0

To which gender do you most identify?
Gender
Female

N
4
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Gender
Male

N
2

Transgender Female

0

Transgender Male

0

Gender Variant / Non-Conforming

0

Prefer Not to Answer

0

Not Listed Please use the text box below to specify the gender you most

0

identify.

Section B
Thinking about your classroom before COVID-19 school closures and remote
learning, please respond to the following statements in terms of your uses of
technology resources in the classroom using the scale provided.

Our classroom’s digital tools
and resources are used
exclusively for classroom
management and professional
communication (e.g.,
accessing the Internet,
communicating with
colleagues or parents, grading
student work, and/or planning
instructional activities).

N

Mean
(μ)

SD
(σ)

Variance
(σ2)

Skewness

Kurtosis

6

7.00

0

0

0

0
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N

Mean
(μ)

SD
(σ)

Variance
(σ2)

Skewness

Kurtosis

My students and I use the
digital tools and resources
(e.g., interactive whiteboard,
digital student response
system, online tutorials)
primarily to supplement the
curriculum and reinforce
specific content standards.

6

6.67

0.516

0.267

-0.968

-1.875

I model for my students the
safe and legal use of digital
tools and resources while I am
delivering content and/or
reinforcing their understanding
of pertinent concepts using
multimedia resources (e.g.,
PowerPoint, Keynote), webbased tools (e.g., Google
Presentations), or an
interactive whiteboard.

6

5.67

2.805

7.867

-2.345

5.557

I use the digital tools and
resources in my classroom to
promote student creativity and
innovative thinking (e.g.,
thinking outside the box,
exploring multiple solutions).

6

6.50

0.837

0.700

-1.537

1.429
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N

Mean
(μ)

SD
(σ)

Variance
(σ2)

Skewness

Kurtosis

I engage students in learning
activities that require them to
analyze information, think
creatively, make predictions,
and/or draw conclusions using
the digital tools and resources
(e.g., Inspiration/Kidspiration,
Excel, InspireData) available
in my classroom.

6

5.17

2.639

6.967

-2.030

4.367

I assign web-based projects
(e.g., web collaborations,
WebQuests) to my students
that emphasize complex
thinking strategies (e.g.,
problem-solving, decisionmaking, experimental inquiry)
aligned to the content
standards.

6

4.17

2.483

6.167

-0.871

0.735

My students use the classroom
digital tools and resources to
engage in relevant,
challenging, self-directed
learning experiences that
address the content standards.

6

4.83

2.639

6.967

-1.494

2.290
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N

Mean
(μ)

SD
(σ)

Variance
(σ2)

Skewness

Kurtosis

Problem-based learning occurs
in my classroom because it
allows students to use the
classroom digital tools and
resources for higher-order
thinking (e.g., analyzing,
evaluating, creating) and
personal inquiry.

6

4.33

2.422

5.867

-1.215

2.111

My students apply their
classroom content learning to
real-world problems within the
local or global community
using the digital tools and
resources at our disposal.

6

4.33

2.658

7.067

-0.728

0.158

My students propose
innovative ways to use our
school’s advanced digital tools
(e.g., digital media authoring
tools, graphics programs,
probeware with GPS systems)
and resources (e.g., publishing
software, media production
software, advanced web design
software) to address
challenges/issues affecting
their local and global
communities.

6

2.67

3.077

9.467

0.778

-1.680
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N

Mean
(μ)

SD
(σ)

Variance
(σ2)

Skewness

Kurtosis

My students use all forms of
the most advanced digital tools
(e.g., digital media authoring
tools, graphics programs,
handheld devices) and
resources (e.g., publishing
software, media production
software, advanced web design
software) to pursue
collaborative problem-solving
opportunities surrounding
issues of personal and/or social
importance.

6

2.33

3.266

10.667

0.951

-1.654

My students identify important
real-world issues or problems
(e.g., environmental pollution,
elections, health awareness),
then use collaborative tools
and human resources beyond
the school building (e.g.,
partnerships with business
professionals, community
groups) to solve them.

6

2.33

3.266

10.667

0.951

-1.654

Standard Error of Skewness = 0.845; Standard Error of Kurtosis = 1.741
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Section C
The purpose of this section is to gather information about combining technology,
pedagogy and content knowledge in the teaching and learning process. For each
item, choose only one option (Strongly Disagree, Disagree, Slightly Disagree, Neither
Agree or Disagree, Slightly Agree, Agree, Strongly Agree) that best describes you.
Please answer all of the questions and if you are uncertain of or neutral about your
response you may always select “Undecided.”
Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

TK

I have the technical
skills to use computers
effectively.

6

6.50

0.50

0.25

0

-3.333

TK

I can learn technology
easily.

6

6.17

0.69

0.47

-0.313

-0.104

TK

I know how to solve
my own technical
problems when using
technology.

6

5.67

0.47

0.22

-0.968

-1.875

TK

I keep up with
important new
technologies.
I am able to create
web pages.

6

5.00

1.15

1.33

-0.889

-0.781

6

4.83

1.67

2.81

-1.095

-1.115

I am able to use social
media (e.g. Blog,
Wiki, Facebook).

6

6.17

0.69

0.47

-0.313

-0.104

TK
TK
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Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

PK

I am able to stretch
my students’ thinking
by creating
challenging tasks for
them.

6

4.67

0.75

0.56

0.857

-0.300

PK

I am able to guide my
students to adopt
appropriate learning
strategies.

6

4.83

0.69

0.47

0.313

-0.104

PK

I am able to help my
students to monitor
their own learning.

6

5.00

0.58

0.33

0

2.500

PK

I am able to help my
students to reflect on
their learning
strategies.

6

4.50

0.50

0.25

0

-3.333

PK

I am able to plan
group activities for my
students.

6

4.67

0.47

0.22

-0.968

-1.875

PK

I am able to guide my
students to discuss
effectively during
group work.

6

4.33

0.47

0.22

0.968

-1.875

CK1

I have sufficient
knowledge about the
content area of
[Subject Area 1].

6

6.83

0.37

0.14

-2.449

6.000
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Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

CK1

I can think about the
content of my class
featuring [Subject
Area 1] like a subject
matter expert.

6

6.33

0.47

0.22

0.968

-1.875

CK1

I am able to develop a
deeper understanding
of the content in my
[Subject Area 1] class.

6

6.67

0.47

0.22

-0.968

-1.875

CK2

I have sufficient
knowledge about the
content area of
[Subject Area 2].

6

6.83

0.37

0.14

-2.449

6.000

CK2

I can think about the
content of my class
featuring [Subject
Area 2] like a subject
matter expert.

6

6.50

0.50

0.25

0

-3.333

CK2

I am able to develop a
deeper understanding
of the content in my
[Subject Area 2] class.

6

6.67

0.47

0.22

-0.968

-1.875

TPK

I am able to use
technology to
introduce my students
to real-world
scenarios.

6

6.50

0.76

6.50

-1.537

1.429
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Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

TPK

I am able to facilitate
my students to use
technology to find
more information on
their own.

6

6.33

0.75

6.33

-0.857

-0.300

TPK

I am able to facilitate
my students to use
technology to plan and
monitor their own
learning.

6

6.33

0.75

6.33

-0.857

-0.300

TPK

I am able to facilitate
my students to use
technology to
construct different
forms of knowledge
representation.

6

6.00

1.00

6.00

-1.369

2.500

TCK

I know about the
technologies that I
have to use for the
research of content in
my [Subject Area 1]
classes.

6

6.00

1.00

1.00

-1.369

2.500

TCK

I can use appropriate
technologies (e.g.
multimedia resources,
simulation) to
represent the content
in my [Subject Area 1]
classes.

6

6.00

0.58

0.33

0

2.500
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Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

TCK

I know about the
technologies that I
have to use for the
research of content in
my [Subject Area 2]
classes.

6

6.00

0.58

0.33

0

2.500

TCK

I can use appropriate
technologies (e.g.
multimedia resources,
simulation) to
represent the content
in my [Subject Area 2]
classes.

6

6.00

0.58

0.33

0

2.500

PCK

Without using
technology, I know
how to select effective
teaching approaches to
guide student thinking
and learning in my
[Subject Area 1]
classes.

6

5.67

1.70

2.89

-2.066

4.649

PCK

Without using
technology, I can help
my students to
understand the content
knowledge of my
[Subject Area 1]
classes in various
ways.

6

5.67

1.70

2.89

-2.066

4.649
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Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

PCK

Without using
technology, I know
how to select effective
teaching approaches to
guide student thinking
and learning in my
[Subject Area 2]
classes.

6

5.83

1.34

1.81

-1.840

3.912

PCK

Without using
technology, I can help
my students to
understand the content
knowledge of my
[Subject Area 2]
classes in various
ways.

6

5.50

2.06

4.25

-2.188

5.063

TPACK I can teach lessons
that appropriately
combine my [Subject
Area 1] classes,
technologies and
teaching approaches.

6

6.33

0.75

0.56

-0.857

-0.300

TPACK I can teach lessons
that appropriately
combine my [Subject
Area 2] classes,
technologies and
teaching approaches.

6

6.50

0.50

0.25

0

-3.333
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Domain

N

Mean
(μ)

SD
(σ)

Variance
Skewness Kurtosis
(σ2)

TPACK I can select
technologies to use in
my classroom that
enhance what I teach,
how I teach and what
students learn.

6

6.33

0.75

0.56

-0.857

-0.300

TPACK I can use strategies
that combine content,
technologies and
teaching approaches
that I learned about in
my coursework in my
classroom.

6

6.33

0.47

0.22

0.968

-1.875

TPACK I can provide
leadership in helping
others to coordinate
the use of content,
technologies and
teaching approaches at
my school and/or
district.

6

5.83

0.69

0.47

0.313

-0.104

Standard Error of Skewness = 0.845; Standard Error of Kurtosis = 1.741
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TPACK Calculation Summary

TK

6

Mean
(μ)
34.33

CK

6

39.83

2.03

4.14

-0.991

1.142

CK-1

6

19.83

1.07

1.14

-0.668

-0.446

CK-2

6

20.00

1.15

1.33

-0.889

-0.781

PK

6

38.50

3.25

10.58

-0.616

-0.784

PCK

6

22.67

6.80

46.22

-2.066

4.649

TCK

6

24.00

2.65

7.00

-0.739

2.500

TPK

6

25.17

2.79

7.81

-0.549

-1.924

TPACK

6

31.33

2.87

8.22

-0.228

-1.760

N

SD
(σ)
3.77

Variance
Skewness Kurtosis
(σ2)
14.22
-0.330
-1.865

Standard Error of Skewness = 0.845; Standard Error of Kurtosis = 1.741
For each item, choose only one option (No Impact, Very Little Impact, Somewhat
Impactful, Quite a bit of Impact, A Great Deal of Impact) that best describes the
extent to which each barrier impacts your students’ use of technology.

Other teachers attitudes & beliefs

6

Mean
(μ)
2.67

Technology support

6

3.50

1.26

1.58

1.375

2.355

State standards

6

2.50

0.76

0.58

1.537

1.429

Money

6

2.83

0.69

0.47

0.313

-0.104

N

SD
(σ)
1.11

Variance
Skewness Kurtosis
(σ2)
1.22
-0.75
-1.550
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Technology access

6

Mean
(μ)
3.83

Time

6

3.33

1.49

2.22

0.857

-0.300

Assessments (standardized, state)

6

3.00

1.53

2.33

1.537

1.429

Technology problems

6

4.00

1.00

1.00

1.369

2.500

Institution (administration)

6

2.50

0.76

0.58

1.537

1.429

Subject culture

6

2.50

0.76

0.58

1.537

1.429

Knowledge and skills (students)

6

3.33

1.25

1.56

1.934

4.554

Institution (community)

6

2.83

1.46

2.14

2.148

4.640

Your own knowledge and skills

6

3.33

1.37

1.89

1.270

1.531

Institution (parents)

6

2.83

0.69

0.47

0.313

-0.104

Your own attitudes and beliefs

6

3.67

1.70

2.89

0.723

-1.875

N

SD
(σ)
1.21

Variance
Skewness Kurtosis
(σ2)
1.47
0.440
1.335

Standard Error of Skewness = 0.845; Standard Error of Kurtosis = 1.741
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Portrait of a Graduate
Bear Rapids School District
Portrait of a Graduate is a series of competencies that value rigorous academics. It is
seated in a community understanding that today’s educational experience must be
intentional about fostering the skills that young people need to thrive in a complex,
rapidly changing world (Bear Rapids School District, 2018b).
The competencies identified by the District should be articulated and present in the
instructional goals and activities in the classroom. By coding these values in participant
responses, the researcher was able to detail the depth at which teachers understood,
explain the program's goals, and connect them to the 1:1 classroom experience(s).
Concept (code label)

Concept definition

Code definition for
coding process
Represented how teachers
integrated global
mindedness and civic
responsibility in their
technology-connected
lessons.

Citizenship

Activities and actions that
inform and guide others in
civic processes, including
in the service of others
locally and globally.

Communication

Activities and actions that
encourage the expression
of thoughts and ideas
collaboratively using
different mediums,
environments, forms, and
contexts.

Represented how teachers
developed resources and
assessments that
intentionally fostered
communication,
engagement, and student
group collaboration.

Creativity & Innovation

Activities and actions that
use idea-generating
techniques to improve,
analyze and evaluate ways
to develop creative efforts,
including empathy,
challenging constraints,
and new perspectives.

Represented how teachers
facilitated conversations
and lessons by introducing
different perspectives,
creativity, and elements of
digital citizenship.
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Concept (code label)

Concept definition

Code definition for
coding process
Represented how teachers
created opportunities for
problem-based learning and
other challenges for
students using technology.

Critical Thinking &
Problem Solving

Activities and actions
collect and assess
information for practical
reasoning while
considering different
perspectives, ideas, and
solutions.

Flexibility & Adaptability

Activities and actions that
support adjustment to
changing conditions, roles,
and unpredictability by
managing ambiguity and
adjusting to changes in
priority.

Represented how teachers
exhibited grace and
opportunity in their
classrooms in the face of
technology challenges or
district changing priorities.

Resilience

Activities and actions that
represent overcoming
obstacles, adaptation, and
persistence toward goals
regardless of setbacks.

Represented how teachers
created space and
supported students in
solving their problems,
rather than just answering.

TPACK Domains
Mishra and Kohler
Concept (code label)

Concept definition

Content knowledge (CK)

A teacher’s knowledge
about the subject matter
that is being taught.

Pedagogical content
knowledge (PCK)

The practice of teaching
and learning in a specific
content area.

Code definition for
coding process
Represented how teachers
exhibited their
understanding of the
content area (i.e., Math)
Represented how teachers
exhibited their
understanding of
approaches to teaching
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Concept (code label)

Concept definition

Code definition for
coding process
content areas (i.e., Math
pedagogy)

Pedagogical knowledge
(PK)

The processes and
practices of teaching and
learning.

Represented the craft of
teaching with practices that
teachers used in the
classroom.

Technological content
knowledge (TCK)

How technology and
content influence and
restrict each other.

Represented how teachers
reinforced content material
with technological tools.

Technological knowledge
(TK)

Knowledge of working
with technology, tools, and
resources.

Represented how teachers
exhibited their
understanding of how
technology functions.

Technological pedagogical
knowledge (TPK)

The interplay between
Represented how teachers
teaching and learning when used technology in
using technology.
pedagogically appropriate
ways.

Technological pedagogical
content knowledge
(TPACK)

Deeply skilled teaching
with technology – the basis
of effective teaching with
technology infusing
technology, content, and
pedagogical knowledge.

Represented how and when
teachers found synergy in
teaching with technology.
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Level of Teaching Innovation (LoTi) Framework
Reprinted with permission from the LoTi Connection

LoTi Level
0: Non-use

Description of the Level
At a Level 0 (Non-Use), the instructional setting—including the use of digital and/or
environmental resources—does not support or promote purposeful learning aligned to
academic standards/expectations.

1: Awareness

At a Level 1 (Awareness), the instructional focus is exclusively direct instruction.
Student learning focuses on lower levels of cognitive processing (e.g., Bloom Levels remembering, understanding, applying; Webb’s Levels – recall & reproduction,
working with skills & concepts). Digital and/or environmental resources are either (1)
non-existent or (2) used by the classroom teacher to enhance teacher presentations.

2: Exploration

At a Level 2 (Exploration), the instructional focus emphasizes content understanding
and supports mastery learning and direct instruction. Student learning focuses on lower
levels of cognitive processing (e.g., Bloom Levels - remembering, understanding,
applying; Webb’s Levels – recall & reproduction, working with skills & concepts).
Digital and/or environmental resources are used by students for extension activities,
enrichment exercises, information gathering assignments, or presentations that
reinforce lower cognitive skill development relating to the content under investigation.

3: Infusion

At a Level 3 (Infusion), the instructional focus emphasizes student higher-order
thinking (e.g., Bloom Levels – analyzing, evaluating, creating; Webb’s Levels – shortterm strategic thinking) and teacher-directed problems. Though specific learning
activities may lack authenticity, the instructional emphasis is, nonetheless, placed on
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LoTi Level

Description of the Level
higher levels of cognitive processing and in-depth treatment of the content using a
variety of thinking skill strategies (e.g., problem-solving, decision-making). The
concept attainment, inductive thinking, and scientific inquiry models of teaching are
the norm and guide the types of products generated by students.
Digital and/or environmental resources are used by students and/or the teacher to
execute teacher-directed tasks that emphasize higher levels of student cognitive
processing relating to the content standards.

4a: Integration

At a Level 4a (Integration: Mechanical), students are engaged in exploring real-world

(Mechanical)

issues and solving authentic problems using the available digital and/or environmental
resources; however, the teacher may experience classroom management (e.g.,
disciplinary problems) or school climate issues (lack of support from colleagues) that
restrict full-scale integration. Heavy reliance is placed on prepackaged materials
and/or outside resources (e.g., assistance from a peer coach) that aid the teacher in
sustaining student-directed learning. Emphasis is placed on the constructivist,
problem-based models of teaching that require higher levels of student cognitive
processing (e.g., Bloom Levels – analyzing, evaluating, creating; Webb’s Levels –
short-term strategic thinking, extended strategic thinking) and in-depth examination of
the content standards.
Student use of digital and/or environmental resources is inherent and motivated by the
drive to answer student-generated questions that dictate the content, process, and/or
products embedded in the learning experience.
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LoTi Level
4b: Integration

Description of the Level
At a Level 4b (Integration: Routine), students are fully engaged in exploring real-

(Routine)

world issues and solving authentic problems using the available digital and/or
environmental resources. The teacher is within their comfort level with promoting an
inquiry-based model of teaching that involves students applying their learning to the
real world (e.g., Webb’s Levels – extended strategic thinking). Emphasis is placed on
learner-centered strategies and the constructivist, problem-based models of teaching
that promote personal goal setting and self-monitoring, student action, and issues
resolution.
Students' use of digital and/or environmental resources is inherent and motivated by
the drive to answer student-generated questions that dictate the content, process, and
products embedded in the learning experience.

5: Expansion

At a Level 5 (Expansion), student collaborations extending beyond the classroom are
employed for authentic problem-solving and issues resolution. Emphasis is placed on
learner-centered strategies that promote personal goal setting and self-monitoring,
student action, and collaborations with other groups (e.g., another school, different
cultures, business establishments, governmental agencies).
Student use of digital and/or environmental resources is inherent and motivated by the
drive to answer student-generated questions that dictate the content, process, and
products embedded in the learning experience.
The complexity and sophistication of the digital and environmental resources and
collaboration tools used are commensurate with (1) the inventiveness and spontaneity
of the teacher’s experiential-based approach to teaching and learning and (2) the
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LoTi Level

Description of the Level
students’ level of complex thinking (e.g., problem-solving, decision-making,
experimental inquiry) and in-depth understanding of the content standards.

6: Refinement

At a Level 6 (Refinement), student collaborations extending beyond the classroom that
promote authentic student problem-solving and issues resolution are the norm. The
instructional curriculum is entirely learner-based involving the content, process, and
product of instruction. The content emerges based on the needs of the learner
according to their interests and/or aspirations and is supported by ubiquitous access to
the most current digital tools and resources.
The pervasive use of and access to advanced digital tools and resources provides a
seamless medium for information queries, creative problem-solving, student reflection,
and/or product development. Students have ready access to and a complete
understanding of a vast array of online collaboration tools and related digital resources
to accomplish learning outcomes beyond conventional strategies.
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